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A CENTRAL PLANNING 
AUTHORITY 


EN the Uthwatt Committee issued its interim 
report in July of last year, Lord Reith 
announced that all necessary preliminary steps 
towards the working out of a national plan of recon- 
struction and development should be taken as soon 
as possible. The Committee itself based its intermm 
recommendations on the assumptions that a central 
planning authority would be established without 
delay and would proceed with the working out of a 
national plan. The final report of the Committee, 
published a few weeks ago, shows clearly that it 
proceeded with its work in this conviction, reached 
at an early stage in the inquiry, that a central 
planning authority with a positive policy for such 
matters as town and country planning, agriculture, 
industrial development and transport is essential to 
an effective physical reconstruction of Great Britain 
after the War. That case is put with admirable 
firmness and lucidity in the final report. Yet, as 
Lord Reith pointed out in initiating a debate on the 
subject in the House of Lords on October 22, the 
Government has contented itself with a statement of 
general approval only. Something more is needed at 
once. Lord Reith pressed for the immediate creation 
of machinery for national planning under a Minister 
of National Development. This proposal is an advance 
on the position taken up by Lord Reith early this 
year while he held office as Minister of Planning, and 
he explained that his earlier statement represented 
all he could obtain at the time. 

The final report of the Uthwatt Committee takes 
its place with those of the Scott Committee (see 
NatuReE of October 17, p. 441) and of the Barlow 
Commission in completing the survey of the steps 
to be taken to prevent the work of reconstruction 
in Great Britain from being prejudiced by hap- 
hazard development or by the misuse of land. In 
many respects the Uthwatt Report is more technical 
and specialized than the other two, and goes very 
thoroughly into details which the layman may find 
it difficult to grasp. None the less, the general 
principles and recommendations are presented with 
remarkable lucidity, and its cogent arguments 
should be followed by all without difficulty. 

The report opens with a quotation from the first 
report of the Scott Committee appointed towards 
the close of the 1914-18 War, which illustrates the 
measure of the failure of the past twenty years to 
adapt planning policy and methods to the needs of 
the situation. It raises for examination the general 
question whether the measures of legislation designed 
in recent years to secure a better utilization of land 
resources and to lead to an amelioration of the living 
conditions of the people, of which the Town Planning 
Acts and the Housing Acts are perhaps the most 
important, are based on a foundation adequate to 
ensure their successful operation. It constitutes a 
warning which cannot be ignored that the many 
problems involved may not be capable of solution 
by a system of patchwork amendments of the existing 
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code of law or piecemeal adaptation of the existing 
procedure, and that a fundamentally new approach 
to the whole problem may be inevitable to find a 
satisfactory basis for any adequate measures of re- 
construction and post-war planning. 

The Uthwatt Committee is clearly concerned, as 
Mr. George Hicks told the House of Commons last 
year, with problems which go to the root of our 
economic life. Historically, its terms of reference 
arise out of the evidence placed before the Barlow 
Commission, that “the difficulties that are encoun- 
tered by planning authorities under the existing 
system of compensation and betterment are so great 
as seriously to hamper the progress of planning 
throughout the country’’. These difficulties, already 
acute in peace-time, are now thrown into sharper 
relief by the effects of the War, and the leisurely 
trend of opinion in favour of a securer basis for 
planning has become an urge for action. The emphasis 
on reconstruction, not only as an immediate necessity 
for repairing the devastation caused by the War, but 
also as a long-term measure, has led the Committee 
to consider in broad outline, as its first duty, the 
general requirements of post-war reconstruction and 
the scope and object of planning. 

In regard to the first, replacement of buildings 
destroyed during the War is popularly regarded as 
the main objective ; but where large areas have been 
laid waste, they may well! need to be replanned in the 
light of modern requirements, and this cannot be 
done in isolation. It must form part of a long-term 
policy for the town or city concerned, and for adjoin- 
ing areas. Moreover, there are innumerable areas in 
many towns and cities which urgently need modern- 
izing to meet present-day requirements, and the 
complete reconstruction of such areas is as important 
as the rebuilding of war-devastated areas; the two 
tasks should be regarded as different parts of a single 
problem. 

This, however, is only a small part of the picture. 
The requirements of agriculture, the location and 
re-establishment of industry for peace-time produc- 
tion, the elimination of congestion from built-up 
areas, the building of adequate housing accommoda- 
tion, the provision of open spaces, green belts and 
other amenities, the development and concentration 
of public utility services, the overhaul of our trans- 
port and communication system, the requirements 
of post-war development in civil aviation, and the 
relation of all these matters to the demands of future 
defence—all these are problems which must be 
considered when plans for the post-war period are 
being formulated. It is essential to use the relatively 
small area available to achieve properly balanced 
and co-ordinated planning of the whole, as con- 
trasted with the confused development in the past 
in an isolated and regional manner. The Committee’s 
recommendations are framed, therefore, to provide a 
basis for whatever policy may be adopted, so that 
it may be freed from any elements which might 
hamper, prejudice or delay its effective execution. 

In regard to the evolution of planning, the Com- 
mittee observes that the most important general 
defects of the present system, under the 1932 Town 
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and Country Planning Act, are that the planning 
powers are permissive only; the planning schemes 
are necessarily local, not national, in outlook ; and 
the planning powers of local authorities are largely 
regulatory in character and do not, except to a 
limited degree, enable them to undertake or secure 
positive development. Moreover, while this planning 
system, handicapped by these defects and by the 
absence of central positive direction, is inadequate 
to secure the best social use of the land of Great 
Britain, it is also clear that the evolution of planning 
principles and practice has not kept pace with the 


.economic, industrial or strategical requirements of the 


country. That much was clearly established by the 
Barlow Commission, the recommendations of which 
mark a turning point in the evolution of planning in 
Great Britain and lead naturally to the assumptions 
upon the positive aspects of planning on which the 
Uthwatt Committee bases its recommendations. 
The first assumption is that national planning is 
intended to be a reality and a permanent feature of 
the administration of the internal affairs of Great 
Britain. It is assumed that planning will be directed 
towards ensuring that the best use is made of land 
in order to secure economic efficiency for the com- 
munity and well-being for the individual, and that 
it will be recognized that this involves the subordina- 
tion to the public good of the personal interests and 
wishes of landowners. Unreserved acceptance of this 
conception of planning is vital to a successful recon- 
struction policy, for every aspect of a nation’s 
activity is ultimately dependent on land. The 
difficulties in regard to compensation and betterment 
arise fundamentally from the existing legal position 
with regard to the use of land, which attempts largely 
to preserve, in a highly developed economy, the 
purely individualistic approach to land ownership. 
Recognizing that town and country planning is not 
an end in itself, but the instrument for securing that 
the best use is made of the available land in the 
interests of the community as a whole, and as such 
must advance with the condition of the society it is 
designed to serve, the Committee assumes, secondly, 
that the system required for effective reconstruction 
is dne of national planning. This requires a high 
degree of initiative and control by the central plan- 
ning authority, which will have national as well as 
local considerations in mind, will base its action on 
organized research into the social and economic 
aspects of the use and development of land, and will 
have the backing of national financial resources 
where necessary for a proper execution of its policy. 
These assumptions should be kept in mind if we 
are to appreciate the spirit and logic of the report. 
They are implicit in the lucid analysis of the nature 
to existing difficulties which follows, where, in regard 
of undeveloped land, stress is once more laid on the 
importance of organized research into national re- 
quirements. Clearly, under a system of well-con- 
ceived planning, the resolution of competing claims 
and the allocation of land for the various require- 
ments must proceed on the basis of selecting the most 
suitable land for the particular purpose, irrespective 
of the existing values which may be attached to 
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individual parcels of land. To forbid building in a 
coastal area or a beauty spot, or because the soil is 
highly fertile, or to prevent some of our existing large 
cities from expanding further will involve sterilization 
from building of such land which, if unrestricted, 
ild continue to command a high price for develop- 
ment. The greatest obstacle to really effective 
planning has unquestionably been the fear on the 
part of planning authorities of incurring indefinite 
liabilities in the matter of compensation, if the 
extreme step of forbidding developmert is taken. 
Compensation has, in fact, to be paid for individual 
loss of land values which have not been destroyed 
but which have only shifted to other land, and 
where there are a number of owners, the aggregate 

values claimable by individual owners when 

rately assessed greatly exceeds the real loss of 
the claimants taken as a group. 

n regard to developed land and principles of 

ipensation, the Committee enunciates five pro- 
sitions. (1) Ownership of land does not carry with 

n unqualified right of user. (2) Restrictions based 

the duties of neighbourliness may be imposed 
ithout involving the conception that the landowner 
is being deprived of any property or interest. (3) 
Such restrictions can be imposed without liability to 
pay compensation. (4) The point may be reached 
hen the restrictions imposed extend beyond the 
obligations of neighbourliness. (5) At this stage the 
restrictions become equivalent to an expropriation 
f a proprietary right or interest and therefore should 
‘arry & right to compensation as such. 

(he main conclusions of the Committee on the 
problem of betterment and compensation are sum- 
marized as follows: The present statutory provisions 
vould be altogether inadequate for application to the 
circumstances created by planning conceived as a 
national operation. The existence of the compensa- 
tion-betterment problem can be traced to two root 
causes: the fact that land in private ownership is a 
marketable commodity with varying values according 
to location and the purposes for which it is capable 
of use, and that land is held by many owners 
whose individual interests lie in putting their own 
particular piece of land to the most profitable use for 
which they can find a market, whereas the need of the 
State and of the community is to ensure the best use 
of all land of the country irrespective of financial 
return. The compensation difficulty is acute in the 
sphere of developmental value, whether it refers to 
land already developed by building, as in urban 
areas, or to land suitable for development in the 
predictable future, as in fringe land around towns 
and cities. Development values as a whole depend 
on the economic factors that determine the quantum 
of development of various types required throughout 
the country, and as planning does not reduce this 
quantum, it does not destroy land values but merely 
redistributes them over a different area. In theory, 
compensation and betterment should therefore 
balanee each other. In practice they do not. The 
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present statutory code is limited in operation and is 
not designed to secure balance, and the Committee 
is convineed that within the framework of the existing 
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system of land ownership it is not possible to devise 
any scheme for making the principle of balance 
effective. A measure of unification of existing rights 
in land is necessary to overcome the effect of shifting 
value and to eliminate the conflict between private 
and public interest. 

The Committee stresses first that its recommenda- 
tions should provide a permanent solution ; secondly, 
that they should not be such as to result in the taking 
over of property by the State without fair compensa- 
tion ; thirdly, that they should, so far as possible, be 
capable of immediate adoption, be administratively 
practicable and not entail greater financial operations 
than are likely to be feasible during the War or in 
the early post-war period; and lastly, that they 
should not be such as to interfere unduly with the 
economic life of the country or with individual enter- 
prise. On this basis the idea of unification by private 
pooling schemes or by nationalization is rejected. 
Instead, the Committee recommends the immediate 
vesting in the State of the rights of development in 
all land lying outside built-up areas (subject to certain 
exceptions) on payment of fair compensation, such 
vesting to be secured by the imposition of a pro- 
hibition against development otherwise than with 
the consent of the State, accompanied by the grant 
of compulsory powers of acquiring the land itself 
when wanted for public purposes or approved private 
development. As regards built-up areas, it is recom- 
mended that public authorities be given powers of 
purchase much wider and simpler in operation than 
under existing legislation. Further, a scheme for the 
imposition of a periodic levy on increases in annual 
site value, with the object of securing such better- 
ment for the community, as and when it is realized, 
is suggested. 

These recommendations, taken as a whole, form a 
scheme which is considered workable. They are 
accompanied by other recommendations relating to 
the provision of new procedure and simplifications in 
existing procedure for obtaining and exercising com- 
pulsory powers of acquisition, and the ascertainment 
of compensation on compulsory acquisition. They 
include the suggestion of imposition of a ‘life’ on non- 
conforming buildings; it is suggested that the 
arbitrator shall assume that buildings which, although 
not unfit for human habitation, are, by reason of 
their age, design, construction, arrangement or 
density, not in accordance with modern standards, 
will be incapable of use at or before the expiration 
of ten years. In regard to the central planning 
authority, the Committee suggests a Minister of 
National Development, to whom the planning func- 
tions of the Minister or Works and Planning should 
be transferred, who would be responsible for pre- 
paring the schemes required to carry out the broad 
principles of policy determined by a committee of 
Ministers over which he would preside. He would 
also be responsible for the control of the develop- 
mental rights scheme and the exercise of the powers 
arising under it, and would be free from departmental 
responsibilities, but would be assisted by a highly 
qualified staff. A Commission on the lines of the War 
Damage Commission, with a full-time chairman and 
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including a member of the economic staff of the 
Minister, is suggested to secure the proper handling of 
day-to-day administration and that local authorities, 
private developers and landowners have ready access 
to informed advice and authoritative direction. 

Such is the bare outline of the scheme and of the 
argument and principles upon which it is based. The 
three fundamental principles are unexceptional and 
are not novel. They have their roots deep in the 
history of British thought about the land, but for 
the first time they are here woven into a single 
pattern for the utilization of the land in the national 
interest. The lucid analysis with which they are 
supported should command widespread approval ; 
for there is clear evidence of the forward-looking 
mind and of the desire to provide for change and the 
adaptation of system and policy to meet definitely 
ascertained needs. 

There can be no doubt as to the opposition which 
is likely to be aroused to certain of the proposals : the 
report points unmistakably to the clash between 
private and national interests which must be resolved 
if reconstruction and planning on any adequate 
national scale are to be possible either now or after 
the War. That is a task which will require the help 
of all citizens of goodwill and of vision, if only in the 
task of education. Moreover, in regard to the central 
planning authority, the report gives us yet another 
proposal, although the resemblance to that of the 
Scott report is more real than might at first sight 
appear. Less emphatically but no less decisively 
than the Scott Committee, the Uthwatt Committee 
distinguishes between planning and development, 
and although the duties of the Central Planning 
Commission are less explicitly defined by the Uthwatt 
Committee, it is clear that a similar type of body is 
envisaged, although the Uthwatt Committee suggests 
a body of part-time commissioners, as against a 
mixed body of full-time and part-time commissioners. 

The exact form of the machinery to be established, 
however, should present no real difficulty now that the 
problem has been so firmly delineated, the questions to 
be asked clarified and the principles upon which a 
solution must be based enunciated with precision 
and prescience. Already it is clear that the Uthwatt 
Committee has produced a really outstanding State 
paper, which will be memorable, both for its intrinsic 
qualities and for the test it will provide of the 
capacity of democratic institutions to shape them- 
selves and society to serve the needs of a new age. 


A VETERINARY EDUCATIONAL 
TRUST 


N his speech at the Mansion House recently, at the 
luncheon held in the course of the congress of the 
National Veterinary Medical Association of Great 
Britain and Ireland, Dr. W. R. Wooldridge, the 
president, announced the formation of a National 
Veterinary Educational Trust. This development is 
one that is likely to have a profound influence upon 
the value of veterinary services in the future and is 
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a result of the increased awareness, within and with 


out the veterinary profession, of the importance of 


animal health and of the place it must take in the 
national economy. 

This century has seen revolutionary changes in the 
approach to the maintenance of animal health. At 
the close of the nineteenth century the development 
of the Pasteurian concept paved the way for the 
eradication of certain of the more serious scourges, 
and for a time achievement in this sphere was mainly 
concerned with infective processes. The advances 
made were immense and a new type of veterinarian 
came into the field, armed with a microscope and 
trained in the methods of microbial preventive 
medicine. His achievements were of a high order. 
Animal diseases that had impeded progress in many 
countries were brought under control: glanders in 
Great Britain, rinderpest in South Africa, Texas 
fever and others are examples of diseases on which 
successful work was done. 

The discovery of vitamins early in this century has 
led to the realization that these dietary constituents are 
of great importance to domesticated animals, as they 
are to man. Later, largely as the result of the start 
given by South African veterinary workers led by 
Theiler, certain minerals were found to be indis- 
pensable to the life of grazing animals on some 
types of land. Lack of phosphorus compounds 
in the pastures had thrown much farm land in 
South Africa out of production because cattle- 
farming could not be made profitable, and by the 
addition of phosphates to the food supply of the 
cattle the economy of these areas was revolutionized. 
In addition, calcium, cobalt, copper and other 
minerals are now known to be essential constituents 
of the diet of animals and, in many parts of the 
world, including Great Britain, pastures have been 
found to lack these elements. The rectification of 
mineral nutritional deficiency is an important and 
complex question. 

The ravages of parasitic worms infesting livestock 
have been serious. The life-cycles of many helminths 
that have been unravelled in recent years are almost 
unbelievably complex, even to those who know that 
of the liver fluke ; a large nurnber of species of worms 
is involved, and an extraordinarily wide variety of 
changes of environment and host is resorted to by 
different worms in order to ensure a return to a 
victim of the original species, so that the continuity 
of the parasite may be maintained. Surely parasitic 
helminths are the most spendthrift gamblers in 
existence. Modern intensive grassland husbandry 
tends to favour the existence of bowel parasites 
of grazing animals, but fortunately advances in 
knowledge of the bionomics of parasitic worms, 
especially during the last two decades, have pro- 
vided measures that can be used to circumvent the 
invaders. 

To meet the threat of these chemical and biological 
hazards to the health of our economic animals, 
extensive knowledge of all the factors involved is 
required, and the veterinarian is the key link in the 
chain necessary for the application of the counter- 
measures. 
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Chemotherapy for worm infestation and for 
liseases caused by Protozoa, and, nowadays, even 
for the control of certain types of bacterial infection, 
is used on a tremendous scale on animals. Here 
again the veterinarian is a key man. 

The outlook has changed from consideration of 
the requisite bottle of medicine for treatment of the 
ndividual case after illness has become apparent, to 
the design of measures for application to the animals 
as @ whole, so that disease may be prevented. 
The name ‘veterinary surgeon’ almost indicates too 
accurately the function of the older type of prac- 
titioner, compared with that of the modern veterin- 
arian. 

Changing agricultural practice has _ introduced 
different and new animal disease problems. Food- 
stuff economies, increased transportation facilities 
for animal produce and the increased speed of trans- 
port between countries have all been contributing 
factors in these dangers inherent in modern farming. 
Diseases occur now on farms in Great Britain that 
were unheard of a generation ago, and not because 
they were unrecognized previously. Certain metabolic 
diseases are examples of this trend. The food supply 
of modern nations demands greater use of high- 
quality animal products than in the past, and these 
demands will be intensified in the future. In the 
absence of adequate supplies of certain of these food- 
stuffs, human health is menaced, and much active 
disease in human beings is caused if disease germs 
are allowed to be present in animal foodstuffs when 
they reach the consumer. These dangers to human 
health are, of course, even greater during war-time 
than in peace. Here again are examples of problems 
with which the veterinarian must be prepared to 
deal. 

In his presidential address to the National Veter- 
inary Medical Association, Dr. Wooldridge elaborated 
in some detail his ideas of the manner in which 
animal disease should be prevented and controlled 
in the future. He advocated the formation of an 
Animal Health Corporation, with governors appointed 
by the State and with powers akin to those of the 
British Broadcasting Corporation, policy being de- 
cided by the Government, but the Corporation having 
great freedom in the direction of its execution. 
This Corporation would be responsible for the 
activities of a complex staff, including specialists in 
the several branches of the work, practitioners to do 
the work on the farms, research workers, and a 
service to ensure that foodstuffs of animal origin are 
of the necessary quality and free from danger to the 
human consumer. 

Those responsible for policy realize that the future 
veterinarian must have the best possible mental 
equipment if he is to play his part. Governments 
have done much to provide the necessary training, 
but Great Britain has lagged seriously behind others 
in this respect, though some improvement has been 
made during recent years. It is felt that something 
more is required for higher veterinary education than 
can. be provided from Government sources and, 
indeed, that public provision additional to Govern- 
ment subsidy is advisable, so that instruction on the 
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widest possible basis free from official control may 
be available. 

The National Veterinary Educational Trust now 
announced is intended to provide the finances for 
the extension of the educational organization. An 
influential board of directors to manage the Trust has 
been appointed, and it is estimated that a minimum 
of £1,000,000 will be required. Government depart- 
ments support the aims of the Trust, and it is anti- 
cipated that the necessary funds will be forthcoming. 

The Trust would provide scholarships to enable 
deserving students to become veterinary surgeons, 
and fellowships and studentships so that those who 
have graduated may pursue courses of study, or 
undertake research at home or abroad. Equally, 
grants would be made to enable graduates aspiring 
to become veterinary teachers to undertake the 
necessary post-graduate research, and to assist 
veterinary surgeons im general practice to take 
refresher courses. On the other hand, every effort 
would be made to improve the standard of teaching 
at veterinary schools and increase liaison with the 
universities. 

The formation of an Animal Health Organization, 
backed by an active and well-financed Veterinary 
Educational Trust, such as are envisaged in these 
proposals, would bring together veterinarians and 
other workers in many fields bordering on their sub- 
ject and would give a much-needed stimulus to 
veterinary studies in Great Britain. 


ADMINISTRATIVE EVOLUTION : 
SERVICE OR TYRANNY? 


The Managerial Revolution 

Or What is Happening in the World Now. By 
James Burnham. Pp. iv+271. (London: Putnam 
and Co., Ltd., 1942.) 7s. 6d. net. 


HE increasing importance of the scientific or 
technical worker in industry was the theme of 
one of the most suggestive chapters in Prof. A. M. 
Carr-Saunders and Mr. P. A. Wilson’s study of the 
professions. Despite, however, all the attention being 
directed to scientific management, whether through 
the work of the Institute of Public Administration 
or the Institute of Industrial Management, the social 
consequences and implications of the assumption by 
the technical and scientific staffs of an increasing 
degree of responsibility for the larger industrial units 
characteristic of to-day have attracted little atten- 
tion. Prof. Carr-Saunders and Mr. Wilson’s observa- 
tions, like Mr. S. W. Smith’s subsequent paper on 
the place and function of the administrative and 
technical worker in the new forms of economic struc- 
ture, presented at the British Association meeting in 
1936, have largely escaped comment. Certainly none 
of the professional associations of technical or scien- 
tific workers appears to have initiated any action to 
meet the developments and needs thus forecast. 
There would be little dissent to-day from the view 
that organization is a technical problem and that the 
administration and management of any enterprise 
must be governed by these few fundamental prin- 
ciples of organization which have been laid bare by 
the work of Taylor, Fayol, Follett, Dennison, and 
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others in this field. If those are neglected, only 
inefliciency and confusion can result. A large pro- 
portion of our mistakes in the conduct of the War, 
whether in the field of major policy and strategy or 
in production, can be traced to disregard of such 
principles and failure to use the appropriate tech- 
niques to serve our ends. The charge has been levelled 
and established no less against the Civil Service and 
the Government machine itself than against business 
and industrial undertakings. 

Painfu! experience clearly enforces the lesson that 
whether or not administration and management are 
arts, they cannot be eflicient without some use of 
scientific method and techniques, and the application 
of established scientific principles. That recognition 
lies behind all the suggestions advanced from time 
to time in recent years for a staff college for industry or 
for the Civil Service, and behind the growing attention 
which is being given to the training and selection of 
the men destined to fill the highest positions in 
industry or the State. Whether or not the adminis- 
trator of the highest class is born and not made, 
there is a technique he needs to acquire and an 
experience which can be thus put at his disposal 
as an aid, if not a basis, for the skilful selection 
of the appropriate tool—a scientific technique or 
some other instrument—-which is the essence of an 
art. The prime qualification for a high administrative 
position must be administrative capacity, coupling 
with that the high moral qualities which go to ensure 
its use with vision, with energy and with courage. 
Financial, political or social qualifications are second- 
ary or irrelevant factors. 

The implications of this change have yet fully to 
be appreciated. Inevitably as administrative posi- 
tions come to be filled on grounds of administrative 
merit, itself dependent to an important extent on 
professional training and experience, the professional 
spirit and outlook must influence the policy and con- 
duct of administration whether of industry, of the 
public utility corporation or of the Government 
department or local authority. The quality of the ad- 
ministrator and his outlook are far more vital factors 
in determining the character and efliciency of a public 
service than its political structure, at least to the 
extent that without technically competent and up- 
right administrators, no system, from nationalization 
to the private corporation, will ensure that a really 
eflicient service is rendered. In considering the new 
forms of organizations to be developed to ensure a 
right balance between State control and private 
initiative in reconstruction, we would do well to re- 
member the crucial importance of this factor. 

Mr. James Burnham’s book gives a new perspective 
to the problem. He attacks boldly the thesis that 
socialism is the necessary alternative to capitalism, 
and while insisting that capitalism is already dis- 
appearing, argues that it is being replaced by a new 
society in which the managerial class has superseded 
the old capitalist. This process, he argues, is already 
proceeding. The extension of Government ownership 
and control means a continuous increase of managerial 
dominance in the economy as a whole. Every new 
incursion of Government into the economy means 
that one more section of the economy is wholly or 
partly removed from the reign of capitalist economic 
relations. 

Mr. Burnham points out, what so many of the more 
ardent protagonists of a return to laisser-faire and 
the pre-war chaos in Great Britain fail to perceive, 
that this process is not being implemented by the 
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Civil Servant type of bureaucrat against whom thei: 
propaganda is directed. The new controls are and 
must be administered by managers of the same type 
and training as those who are responsible for thy 
management and direction of industry. The position 
role and function of the managers depend upon thy 
technical nature of the process of modern production 
and the managers of whom he writes tend to think o 
solving social and political problems as they co 
ordinate and organize the actual process of production. 
Moreover, arguing that the instruments of production 
are the seat of social domination and that who con 
trols them, in fact if not in name, controls society 
because they are the means whereby society lives 
he points out that this social transition leading t 
the social dominance of the managers may be « 
corporate dominance, the managers deriving their 
superior rights and position not as individuals but 
through their functional status and the actual direct- 
ing responsibilities which they discharge. Through 
the possession of privilege, power and command of 
educational facilities, they will be able to control, 
within limits, the personnel of the managerial recruits, 
and the ruling class of managers will thus achieve a 
certain continuity from generation to generation. 

An economic structure based upon State owner- 
ship of the major instruments of production provides 
the framework for the social domination of the 
managers. It is the only economic structure through 
which that social domination can be consolidated, 
and Mr. Burnham does not conceal the fact that 
such an economy may, though not necessarily, pr: 
vide the basis for domination and exploitation by a 
ruling class of an extremity and absoluteness never 
before known. That warning is reinforced by his 
exposition of developments in Germany and in the 
U.S.S.R. as stages in this managerial revolution and 
his review of the position in the United States, where 
he insists the New Deal has accelerated the move 
towards a managerial society. 

It is not necessary to accept all Mr. Burnham’s 
interpretation of recent history in Germany and in 
the U.S.S.R. or even in the United States—and his 
theory scarcely appears to be entirely viable in the 
former two—to realize that the considerations ad 
vanced must be seriously regarded in determining 
the institutions to be established to serve post-war 
needs in Great Britain. Conclusions which are not 
altogether convincing should not lead us to ignore 
or discount the shrewd observations on which the 
argument is based—for example, the comparative 
absence of managers from the foreed or voluntary 
refugees from Nazi Germany. 

This outstanding essay on the changing shape of 
society raises two issues of the utmost fundamental 
importance. In the first place, the chapter on the 
economy of managerial society is clearly describing 
an aspect of planning on which Walter Lippmann 
launched a brilliant attack in ‘“‘The Good Society”. 
Under a managerial economy, as described by Mr. 
Burnham, planning becomes a matter of course, and 
while such an economy is better placed than capitalist 
economy to make use of new inventions and tech- 
nological devices, certain limitations in individual 
freedom of labour and bargaining, at the least, must 
be accepted. These are the price to be paid for the 
stimulus to production and to the more effective 
planning of the economy as a whole, with all the 
advantages in a higher material standard of living 
which are inherent in a managerial economy. 

Whether this is too high a price to pay for that 
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eater ability to plan and easier realization of the 

ms of planning, depends largely on what those 
aims may be, and Mr. Burnham’s assertions as to 
those aims must be firmly challenged. Here as else- 
where he is far too pessimistic. Scientific humanism 
may well be far more capable than he admits in 

ving sound values to a social structure which would 
therwise be intolerable. In recognizing the pro- 
fessional solidarity of the managerial class, he dis- 
counts too much the influence of the professional 
al and outlook stressed by Prof. Carr-Saunders 

d Mr. Wilson. Neglect in the past by professional 

ociations of their responsibilities towards society 
does not warrant the belief that the professional spirit 
will be displaced so absolutely by self-interest as 

Burnham suggests. The evidence is rather the 
er way; and the conclusion is that we should 
that the new privileged class of managers is 
hued with the same standards of integrity and 
alty as the Civil Service and with those standards 
public duty which have characterized our aris- 
racy at its best in the past. 

This somewhat superficial analysis naturally 
strengthens the argument of those who, with Walter 
Lippmann, contend that society should be unplanned 
because it is difficult to set limits on planning which 
preserve the essential human liberties. The merit of 
Mr. Burnham’s book, however, lies rather in directing 
ittention to a social phenomenon requiring close 
e\umination than in the acuteness of its analysis. 
This is again apparent in the chapters on the shifting 
centre of sovereignty and on totalitarianism and 
managerial society, where a second fundamental issue 
is raised. To compare these chapters with correspond- 
ing passages in Prof. Barker’s ‘‘Reflections on Govern- 
ment” might be unfair, but demonstrates the shallow- 
ness Of Mr. Burnham’s understanding of the nature 
and working of democratic institutions. That is the 
fatal weakness which handicaps his delineation of a 
solution of the problems which he outlines so sug- 
gestively. 

Though the U.S.S.R., Germany and Italy, the 
nations which have advanced furthest towards the 
managerial social structure, are ail at present totali- 
tarian dictatorships, Mr. Burnham holds that with the 
consolidation of the structure of managerial society, 
its dictatorial phase will change into a democratic 
society. He considers that certain aspects of a 
democratic society favour the more efficient function- 
ing of managerial society ; on this point Mr. R. B. 
McCallum’s valuable article on the “Future of In- 
formation Services” in a recent issue of Agenda is 
highly pertinent. But Mr. Burnham fails to see how 
democratic institutions can be used to define the 
objectives of planning policy, for exampie, and to 
exercise that control over the managers which will 
ensure that they serve the ends of society and not 
society those of the managers. Under a managerial 
society all major parts of the economy will be planned 
ai controlled by a single integrated set of institu- 
tions, but while he sees clearly that a one-party 
‘tute is incompatible with democracy, he misses the 
whole idea of the evolution of new social controls 
on which Mannheim lays such stress in the planning 
for freedom. 

Mr. Burnham has written a provocative book over 
which scientific workers may well ponder, though 
undismayed by its pessimism and the rather gloomy 
tones of the picture it portrays. The problem is set 
forth fairly enough : Who shall control the planners 
and how ? The necessity for a wider planning of the 
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major aspects of social and economic activity in the 
broadest sense is inescapable. The problems we have 
to face are those of defining the objectives and 
elaborating the social controls required to reconcile 
planning with the retention of those essential human 
liberties without which the human spirit droops to 
slavery. It is unthinkable, however, that professional 
men, and above all men of science who have so large 
a part to play in that planning, will not bring to 
their task a spirit no less generous and disinterested 
than they have brought to the quest for truth, or 
that their professional solidarity, whatever may have 
been its temporary shortcomings or aberrations, will 
not remain unshakably loyal to that tradition of 
service and integrity to which the professions owe 
alike their essential inspiration and vitality. 
R. BRIGHTMAN. 


SCIENCE AND CURRICULUM 
REFORM 


Science and Education 

By 5S. R. Humby and Dr. E. J. F. James. (Current 
Problems, No. 15.) Pp. ix+146. (Cambridge: At 
the University Press, 1942.) 3s. 6d. net. 


UR educational system no longer serves ade- 
quately our needs or aspirations and, under 
the stress of events which help to reveal its short- 
comings, the outlines of a new policy are being 
hammered out. In the discussions that are taking 
place, the field of curriculum reform has been some- 
what neglected. Yet here, too, changes are very 
obviously necessary: the anachronistic curriculum 
of our secondary schools, for example, not only lacks 
coherence and unity but also is largely irrelevant to the 
needs of the future citizens of an industrial democracy. 
A course of study suited to such a society would be 
centred on the social and natural sciences. Tradi- 
tionally, however, the aizn of the secondary school 
is the somewhat vague one of developing in its 
pupils an appreciation of literary culture. Conse- 
quently, linguistic studies secure the lion’s share of 
the time available. The result is not only a loss of 
industrial efficiency but also a lack of grip on the part 
of administrators trained to think in categories 
irrelevant to many of the situations they meet, and 
called upon to deal with forces they can neither 
understand nor control. 

These are some of the problems discussed in a 
short but important book by two science masters at 
Winchester. Their first chapter, on “Science and 
Society’’, is devoted to an exposition of views not 
unlike those propounded by Prof. Bernal, Dr. Lovell 
and others. The authors conclude that much more 
could be done to make available to all the fruits of 
science if one could bring about a new outlook 
through an improved education. ‘‘Civilisation is 
unaware both of the extent to which it has been 
modified by scientific discovery in the past and of 
the potentialities that extended and co-ordinated 
research open for the future . . . this lack of aware- 
ness has its origins in our educational system .. . 
[Many] educated men and women remain resolutely 
unaware of the way in which [scientific] discovery . . . 
might revolutionise society in the future’. One 
wonders whether, in fact, the problems can be 
solved merely by teaching people the right things. 
Such optimistic views were common in the eighteenth 
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century, but are they correct ? The use of the word 
“resolutely” in the passage quoted is significant. 

In their second chapter, the authors describe in a 
brief but highly interesting way the history of 
science teaching. They remind us of the struggles 
made, all through the nineteenth century, by en- 
lightened individuals and by Government com- 
missions, to introduce scientific education into 
schools. The compromise achieved as a result of all 
these efforts is, of course, familiar. So far as possible, 
the old framework was preserved, but a minor place 
was made for science, which was given a time- 
allowance too small for average pupils but just 
sufficient to awaken the interest of a few brilliant 
and specially gifted boys. At the same time, technicel 
education was provided—that is, a system was 
specially devised to serve the bare needs of industry. 
Thus, technicians and men of science were provided 
in fair number, but the rich cultural possibilities of a 
full scientific education were left largely unexplored. 
Incidentally, the still-born Spens Report favoured 
the extension of this unsatisfactory solution. 

From the whele of this disturbing story, the 
authors conclude that “the present faulty relation- 
ship between science and social needs is primarily an 
educational problem, and the first steps to its solution 
must be taken in the schools and universities”. This 
may well be so, and it is certain that social and educa- 
tional problems are interrelated. At the same time, 
one wonders uncomfortably whether, in this pro- 
position, the cart has been put before the horse. 
Can changes in education precede and initiate social 
changes ? Can there be an educational system which 
accepts and pursues values different from or opposed 
to those accepted by the community it serves ? Are 
not the most powerful and influential groups in society 
averse to change ? Is it just accidental—merely the 
result of ignorance—that the literary and not the scien- 
tific studies play the paramount part in education ? 
On all such points sociologists have interesting things 
to say. 

The remaining three chapters of Mr. Humby and 
Dr. James’s book are devoted to matters of smaller 
but more immediate importance—to “‘The Content 
of Science Courses”, to “Problems of Presentation” 
and to “The Teaching of Scientific Method”. The 
authors are distinguished teachers of considerable 
experience and they have many wise and cogent 
things to say—on general science, on practical work, 
on quantitative experiments, on the uses of the 
history of science and so on. 

Their book is short and the task of selecting topics 
for discussion must have been a very difficult one. 
Yet a few omissions should be noted, since one has 
the feeling that consideration of them might have 
served to modify, in detail though probably not in 
principle, some of the conclusions reached. Thus, 
one wishes they had discussed the place of biology, 
a subject particularly suited to schools. Again, it 
might have been profitable to take into account the 
possible uses of radio and cinema: these new 
media are likely in time to have a tremendous effect 
both on the content of science courses and on the 
methods of teaching it. Perhaps, too, the authors 
might have taken note of the highly important work 
on the technique of examinations done in Chicago 
by Prof. Tyler and his school. These workers have 
devised ingenious methods of evaluating the progress 
made by learners in developing scientific attitudes 
and in mastering the scientific method. Lastly, it 
would have been interesting and useful to read 4 
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critique of the proposals made by the Progressive 
Education Association. The course of science educa- 
tion proposed by the Curriculum Commission of that 
Association is based on a large-scale research by 
sociologists, psychologists and educators, it has been 
well tried in practice, and it represents the most 
scientific attempt at curriculum reform so far made. 
To complain about such omissions in a book which 
one has greatly enjoyed reading and from which one 
has learned much may seem ungracious; it will, I 
hope, be taken chiefly as a request for more. The 
book as it stands, though short and condensed, is a 
real and valuable contribution to the solution of 
urgent educational problems. One hopes it will be 
widely read and studied. Teachers in universities 
and colleges will find here in outline a description of 
what the best teachers in secondary schools are 
trying to achieve ; and teachers in secondary schools 
would undoubtedly gain much from the helpful and 
stimulating discussion of problems they constantly 
encounter. J. A, LAUWERYS. 


TITRATION EXPLAINED 


Volumetric Analysis 
By Prof. I. M. Kolthoff and V. A. Stenger. Second 
revised edition. Vol. 1: Theoretical Fundamentals. 
Pp. xv+309. (New York: Interscience Publishers, 
Inc.; London: Imperia Book Co., Ltd., 1942.) 
4.50 dollars. 
"THIS is an instance of a magic carpet, though we 
suspect it was really a steamer, which has 
transplanted a professor and his book from Europe 
to the Americas, the language changing during the 
process from German to Anglo-Saxon. The original 
German work was published in 1927 and translated 
for publication in New York by Prof. Furman. Prof. 
Kolthoff now has the collaboration of Dr. Stenger, a 
chemist employed in industry. This is a significant 
indication of the alliance between theory and practice 
which is so marked a feature of American science. 

No book has had more influence in developing the 
understanding of chemical reactions than Wilhelm 
Ostwald’s ‘Theoretical Foundation of Analytical 
Chemistry”, published in 1894. Until then analytical 
chemistry and its development was mainly empirical, 
and though this must still be partially necessary in 
a subject which has a practical goal, it is to-day 
accepted that with the aid of theoretical information 
it is possible both to improve existing methods and 
to devise new ones. 

This statement is particularly true of volumetric 
analysis, a branch which has become of increasing 
importance. The progress of an experimental investi- 
gation often depends on the ability to make measure- 
ments in large numbers which in turn means quickly. 
Weighing is too slow, whereas titration can be quick. 
Hence the urge to develop it, especially by bio- 
chemical investigators ; at first speed is more essential 
than great accuracy, but eventually greater exacti- 
tude is required. A distinction can be drawn between 
the methodic or technical errors and the intrinsic 
errors based on the chemical reaction in volumetric 
analysis. The methodic errors are due to imper- 
fections in measuring apparatus and technique and 
in the human factors; such errors affect the repro- 
ducibility of a titration and can be treated statis- 
tically if enough determinations are made. 

This is Volume | of the work and treats the theory 
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of volumetric analysis apart from the practice ; 
there is division into ten chapters. One of the most 
valuable of these relates to indicators of which to-day 
there are a goodly number, which are grouped under 
three headings: (1) for acid-base reactions ; (2) for 
precipitation reactions ; (3) for oxidation-reduction 
reactions. The last group is of considerable interest 
to-day and is considered at some length in the 
hook. 

[he book is clearly written having regard to the 

nplexity of the subject ; and now that we all have 
a considerable knowledge of physical chemistry 
should assist those, particularly biochemists, who 
seek to use volumetric methods. It contains some 
useful data in an appendix. 


E. F. A. 





MARRIAGE CUSTOMS IN THE 
MAKING 


Marriage and Family in Mysore 
By M. N. Srinivas. Pp. iv+218. 
ook Co., 1942.) 7.8 rupees. 

R. SRINIVAS, writing with the valuabie equip- 
M ment of a sympathetic understanding of 
Hinduism and of the traditional values expressed in 
the eustoms of Mysore related to the family, and 
appreciating, with the objective view of the anthro- 
pologist, its social structure, has presented readers 
with a valuable study. The picture of the attitude 
to marriage current in a Hindu community to-day 
shows the trend of changing customs. One would 
welcome similar studies of different communities 
made by those belonging to the tradition of the 

mmmunities studied, equipped with a scientifically 
trained mind and a wide knowledge of functional 
anthropology and social psychology. A group of such 
studies would throw much-needed light on the 
evolution of the family, and might well disclose a 
recognizable pattern of development, thereby proving 
a valuable guide to the social biologist. 

While acknowledging his indebtedness to Wester- 
marek, and his appreciation of the work in Mysore of 
Ananthakrishna Lyer, Mr. Srinivas does not hesitate 
to challenge both in their interpretation of certain 
Kannaka customs, particularly ‘bride-price’, ‘mar- 
riage by capture’ and an assumed earlier matrilineal 
social structure, I think, with some justification. 

The author’s first-hand knowledge of local practice 
in many instances clarifies the position. Take, for 
example, the complicated customs grouped under the 
term ‘bride-price’. The two conflicting ideas—each 
forming part of the protracted marriage ceremony— 
of payment for the bride (twice as much for a virgin 
as for a widow) and of the free gift of the daughter 
the father are expressed in the marriage rites. 
“Evidence is available to prove that ‘bride-price’ 
mee prevailed in every caste and region of Dravidian 
lia” (p. 20). Brahmans as well as non-Brahmans 
practised it, and up to fifty years ago girls were 
frequently sold among the Brahmans for sums ranging 
from R. 300 upwards. On the other hand, the repre- 
sentatives of a group of Brahmans signed an agree- 
‘nt in the Saka year 1347 “‘to the effect that hence- 
forth the father had to give his daughter to the 
bridegroom gratuitously. Both the father who 
accepted money and the bridegroom who paid money 
for the bride should be subject to punishment by the 
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king and excommunication from their caste.’’ The 
lower castes tend to copy the customs and ceremonies 
of the Brahmans; new customs, often conflicting 
with those that were indigenous, were adopted from 
invading peoples. This is seen in the wide variation 
in marriage restrictions, exogamy of various kinds 
and degrees. One of these restrictions—‘gotra 
exogamy’—is rigidly observed by Brahmans even 
to-day. ‘In the desire to elevate their social status 
many non-Brahman castes have recently acquired 
‘gotra’ (ancestor groups). This shows that a decadent 
institution may acquire a new prestige through it 
being made the symbol of a new superiority. This 
tendency, unfortunately, appears to apply to the 
re-marriage of widows. While the educated brahmans 
are beginning to relax the restrictions on re-marriage, 
sub-castes that previously permitted the marriage of 
widows are now prohibiting them in emulation of 
the customs of the higher social groups”’ (p. 126). 

Both Brahmans and non-Brahmans agree in pro- 
hibiting the marriage of cousins, but among the 
educated to-day the restrictions are applying less 
and less to ‘cross-cousins’. 

One would like to know more of the trends and 
influences being derived from the impact of Western 
thought. In Mysore, among the indigenous groups 
the author notes a new one “called the ‘London 
Party’ formed from descendants of those who dared 
to cross the sea”. They were boycotted at first, 
but being rich and influential this fashion passed ; 
now “in all the sub-castes an England-returned 
bridegroom is sought after, highly bid for, and the 
girl who buys him is considered lucky”’. 

In some of the customs quoted, there is oppor- 
tunity for comparative study which should prove 
fruitful. For example, in one tribe that migrated to 
Mysore from Northern India, as part of the marriage 
ceremonies the girl has to weep and show resistance. 
Rejecting the ‘marriage by capture’ origin of the 
custom, the author postulates three possible explana- 
tions : the bride’s reluctznce to leave her parents, or 
that weeping at the wedding prevents misery later, 
or the resistance symbolizes the sexual frigidity of 
the woman. It is interesting that in Albania some 
thirty years ago, it was the custom of the Moslem 
bride, dressed in her wedding finery (and the practice 
was copied by the local Christians), to weep for two 
days before the wedding. 

The book is commended to those concerned with 
the place of marriage and the family in the community 
as a thought-provoking study. The influence of any 
social ambitions and current values in the emphasis 
given to religious sanctions indicates the way in 
which changes in interpretation and practice may 
come about. For an adequate understanding of the 
problems involved the help of the psychologist as 
well as the anthropologist is essential. 

S. NEvVILLE-Rotre. 


ENTOMOLOGY CONDENSED 


Outlines of Entomology 
By Dr. A. D. Imms. Pp. vii+ 184. (London : Methuen 
and Co., Ltd., 1942.) 12s. 6d. net. 


HERE was a time, perhaps it is not entirely 
past, when entomology was among the least of 

the biological sciences ; when the cockroach was held 
to epitomize the class ; and when a specialist on the 
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Ctenophora might be credited with a knowledge of 
zoology, but scarcely a specialist on the Insecta. 
Yet insects have provided the material for most 
of the biological theory of the past fifty years : sex 
determination, biological races and species formation, 
mutation and heredity, bioluminescence, mechanisms 
of behaviour, biological oxidations, the inheritance 
of acquired characters, adaptive coloration, theories 
of population, the physiological action of genes— 
these are a few of the subjects which owe much to 
the diversity of insects and the unrivalled oppor- 
tunities they offer for studying the workings of the 
living organism. The utilization of this material in 
many fields of physiology and biochemistry has 
scarcely begun. Much of insect physiology still con- 
sists in confirming upon insects what is already 
known from studies of higher animals. But the 
tissues of insects are so accessible, and experiments 
can be made upon them with such facility, as to 
encourage the hope that there are many more funda- 
mental problems in biology the analysis of which 
may be pressed further and with greater ease upon 
insects than upon other forms. 

At the same time insect pests constitute an ever- 
present threat to the health of man and animals and 
to our supplies of food and raw materials ; a threat 
which is not diminished in time of war. The work 
of those who combat harmful insects rests upon an 
elaborate foundation of insect systematics, ecology 
and physiology. The applied entomologist to-day 
demands ever-greater refinements in taxonomy. 
Taxonomy pressed to the limit is apt to transcend 
the powers of the museum worker and become a 
matter of biological races whose distinguishing 
characters can be recognized only in the field by 
studies in ecology. At every turn the ecologist and 
the applied entomologist are confronted with pro- 
blems in physiology. 

To unify this subject and to present it as a whole 
with proper emphasis on all its several parts is a 
task that demands experience and judgment. Dr. 
Imms placed entomologists the world over in his 
debt by the production nearly twenty years ago of 
his “General Textbook of Entomology”. He has now 
attempted the formidable task of condensing the 
essence of his subject into a book of 184 pages. It 
may be said at once that he has succeeded to a 
remarkable degree. The book falls into two equal 
parts: anatomy, physiology and development ; and 
nomenclature, classification and affinities. In both 
parts the allocation of space and the quantity of 
detail given have been decided with very sound 
judgment. It is an austere book “intended for 
anyone who is willing, to take sufficient pains to 
acquire an elementary knowledge of entomology as 
a branch of general zoology”, and it makes no con- 
cessions to those who like to escape technical terms. 
The whole of terminology is here, sometimes in such 
concentrated form that concentration will be needed 
also by the student. But the presentation is uniformly 
excellent. 

On the physiological side (the descriptions of 
function fit in naturally with those of structure) the 
point of view of recent surveys is adopted. This 
marks a @?stinet change from the ‘‘General Textbook”’ 
in which .e presentation, apart from the inclusion 
of some recent work, has remained substantially that 
adopted by Packard. In a book so concise as this, 
there are, of course, physiological allusions which the 
first-year student for whom the book is intended 
would probably not understand. But if he is driven 
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to seek information elsewhere they will have served 
a useful purpose. 

In a book so well planned and indexed and so free 
from errors of typography and fact it is difficult to 
make constructive criticisms. But since controversy 
is the stuff of science, one might challenge the justi- 
fication for the term ‘prepupa’ (p. 92). Moulting in 
any insect at any stage is necessarily preceded by 
some degree of quiescence and by some change in 
outward form determined by the changes in the new 
instar. When the new instar is markedly different 
the period of quiescence and the outward changes 
are more in evidence. It is difficult to see the value 
of calling this period a prepupal instar. 

The second half of the book in which the characters 
and mode of life of all the orders of insects are sum- 
marized is remarkably well done, though the descrip- 
tions are necessarily very brief. This part is lightened 
by a series of ‘appendixes’ on more general questions : 
an account of the phase theory follows the section 
on Orthoptera ; a review of ‘fecundity and biological 
equilibrium’ follows the Homoptera. Other examples 
are ‘insect colours’ after Lepidoptera ; ‘aquatic insects’ 
after Coleoptera ; ‘social insects’ after Hymenoptera ; 
‘parasitism’ after Diptera. All these are good. 

The book as a whole challenges comparison with 
Weber’s “Grundriss der Insektenkunde”’, likewise 
written as a student’s introduction to a larger work. 
The excellent illustrations of Dr. Imms’s book have 
not the dramatic quality of Weber’s. But as befits 
an English book the essence of the subject has been 
distilled into a much smaller compass, and the student 
who takes Dr. Imms’s ‘‘Outlines’”’ as his first guide to 
serious entomology will have started well. 

V. B. WIGGLESWoRTH. 


A NATURE DIARY 


Wild Life through the Year 

By Richard Morse. (Black’s Nature Pocket Books.) 
Pp. 158 (58 plates). (London: Adam and Charlies 
Black, Ltd., 1942.) 7s. 6d. net. 


ICHARD MORSE in this attractive book takes 

us with him through each month of the year. 
The author in his preface hopes that readers of this 
book may be induced to keep Nature diaries of their 
own—an admirable suggestion and one which gains 
ratler than loses its force in these grim days. Mr. 
Morse tells us when to watch for the spring bird 
migrants and when to be on the look-out for the 
early flowers and butterflies. The book will be a 
help to many who love Nature but are in need of a 
clear and simple guide. 

I should say that April rather than March is the 
puffins’ month (p. 28) for arrival at their nesting 
stations ; the puffin is at least a month later than 
either the razorbill or the guillemot. When Mr. 
Morse gives March as the month in which the red 
deer casts his antlers he is perhaps referring to the 
park stags of England; the Highland stag rarely 
casts his horns until April, and sometimes not until 
May. In his account of the autumn breeding of 
mammals, the author might perhaps have mentioned 
the Atlantic seal, which has its baby in September, 
October, or even November. 

The book is illustrated by a number of good 
photographs, and there is an interesting series of 
twelve whole-page line drawings, the art of Miss 
Doris Meyer. It makes a good Christmas gift and 
deserves a wide circulation. Seton GorDON. 
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Elementary Mathematics 
iy Prof. Hyman Levy. 
Manuals.) Pp. 216. 


Modern Trigonometry 
by M. J. G. Hearley. (Nelson’s Aeroscience Manuals.) 
Pp. 168. 

London and Edinburgh: Thomas Nelson and 
Sons, Ltd., 1942.) 5s. net each. 


‘THE utilitarian aspect of mathematics has been 

well emphasized in the declaration that 
\lathematics is ever ready to serve, and it rules 
‘ause it serves”. The present conflict has un- 
ubtedly called forth no inconsiderable development 
the practical nature of the subject. As a con- 
juence, quite a number of books have been issued, 
tinly for use in Service training. 

Chere is no short cut to the realm of mathematical 
owledge and skill, but the long road may be 
versed more quickly and easily if the traveller’s 
‘terest is vitally stimulated. In the two books under 
tice, this aim has been commendably attained. 
ie volumes belong to a series designed to cover the 
field of science underlying the principles of aero- 
auties. 

\s would be expected, Prof. Levy’s ““Elementary 
Mathematics” is an inspiring tonic. In its seventeen 
chapters, the reader is led from first principles right 
into the heart of the subject by simple logical steps 
which are so attractively presented that the student 
is not only making useful progress, but also is amazed 
to find eventually what a practically interesting sub- 
ject this alleged abstruse and meaningless mathe- 
maties really is! He becomes familiar with the 
varieties of number, including vectors; with the 
fundamental facts of geometry and algebra; with 
the conception of a function and the basic ideas under- 
lying the calculus. He is also taught to calculate 
properly, with or without logarithms, tables of which 
are provided. It is indeed quite probable that the 
sincere reader will, like the famous character of 
Dickens, ask for more ! 

Mr. Hearley’s ““Modern Trigonometry” is designed 
to provide a fresh and interesting introduction to the 
subject. The practical nature of trigonometry is well 
developed by the inclusion of so many applications, 
and not only these, but also the attractive presenta- 
tion of the text, reveal how well the aim has been 
carried out. The student will appreciate here the 
fundamental part of trigonometry in navigation and 
modern engineering. Besides answers to the exercises, 
the necessary tables are provided. 

F. G. W. Brown. 


(Nelson’s Aeroscience 


Chemical Industries 
Chemical and Physical Data, Chemical Engineering, 
Glossaries of Industrial Chemicals, Pharmaceuticals, 
Constructional Materials, Perfumery Raw Materials, 
Directory of Plants and Materials. Edited by L. 
Ivanovszky. Sixteenth edition, largely rewritten and 
revised. Pp. 338. (London: Leonard Hill, Ltd., 
1942.) 15s. 
“HIS is one of those books that everyone dealing 
with chemicals likes to have on his desk. It 
begins properly with the index so that we can find 
the information required, and is divided into sections 
dealing with constructional materials, power plant 
al water treatment, chemical plant, handling, con- 
veying and transport, instruments and apparatus. 
Finally, there is much information about industrial 
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and fine chemicals, including a glossary of trade 
names. 

The advertisements of the firms prepared to 
supply all our requirements come boldly after each 
section, as they do on the front pages of the 
daily papers, instead of being hidden away at the 
back. 

It is one of those books which, when we have 
become used to it, makes us wonder how we have done 
without it previously: it is hoped to make it an 
annual publication. 

It is noted in the preface that Prof. D. M. Newitt, 
who has been associated with the preparation of the 
volume since the first edition, has now ceased to 
take any active part. 


Science Looks Ahead 

By Prof. A. M. Low; with Contributions by Dr. 
Julian Huxley, C. G. Grey, G. E. T. Eyston, F. 
Kingdon Ward, Dr. H. Spencer Jones, Sir Alliott 
Verdon-Roe. Pp. 640+ 47 plates. (London, New 
York and Toronto: Oxford University Press, 1942.) 
12s. 6d. net. 


ROF. A. M. Low is well known for his presenta- 

tion of scientific and technical advances in 
popular terms. In the present volume, he has 
attempted a survey in descriptive terms of recent 
developments in many fields. In successive chapters 
he discusses sources of power, rays, science and war, 
materials of industry, transport, measurement, 
medicine, the sea, exploration of the universe, 
weather, communications, exploration, the cinema, 
and science and the criminal. Dr. Julian Huxley 
provides a chapter on evolution, Dr. H. Spencer 
Jones one on the planets, and Capt. F. Kingdon Ward 
two on food plants and ‘living’ fossils respectively ; 
while C. G. Grey deals with aeroplanes in war, Capt. 
G. E. T. Eyston with speed records and Sir Alliott 
Verdon-Roe with flying. The forty-seven plates 
illustrate outstanding features of the articles they 
accompany, and there is a useful index. 


A History of Tropical Medicine 

Based on the Fitzpatrick Lectures delivered before 
the Royal College of Physicians of London, 1937-38. 
By Sir H. Harold Scott. Second impression. Vol. 1. 
Pp. xix+648+3 plates. Vol. 2. Pp. iv+649-1219+ 
pilates 4-13. (London: Edward Arnold and Co., 
Ltd., 1942.) 63s. net. 


HIS is the second edition of a book which was 

first published so recently as 1939 and _ re- 
viewed in Nature of November 11, 1939, p. 801. 
Volume | deals first of all with the history of tropical 
medicine in the navy and mercantile marine, the 
army, the Colonies, Protectorates and Dominions, 
India and Australia. It then proceeds to a considera- 
tion of the history of malaria, blackwater fever, 
yellow fever, trypanosomiasis, leishmaniasis and 


leprosy. Volume 2 continues with diseases, namely, 
cholera, plague, undulant fever, relapsing fever, 
meloidosis, dengue, amcebic dysentery, hepatitis, 


ankylostomiasis and tropical diseases connected with 
food. Some special areas, namely, the Suez and 
Panama Canals, are then reviewed, and the diseases 
connected with the slave trade are considered. 
Fifteen biographies are appended, and the book ends 
with a bibliography, appendix and author and sub- 
ject indexes. 
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BLAISE PASCAL (1623-1662) 


TERCENTENARY OF THE CALCULATING MACHINE* 
By Pror. S. CHAPMAN, F.R.S. 


HE production of the first calculating machine 
was important in itself, and still more because 
it started the progress towards the many intricate 
and powerful computing machines now available. 
But the inventor was far greater than this invention. 
Pascal’s life was short, and clouded by much ill- 
ness; he died at the age of thirty-nine. But his 
achievements were so varied and remarkable that he 
has become the subject of an extensive literature, 
ever growing as each age interprets him anew. In 
the words of T. S. Eliot, the history of men’s opinions 
of Pascal, and of other men of his stature, is a part 
of the history of humanity. 
What were Pascal’s achievements, and what 
manner of man was he? He was a mathematician 
and geometer, who at the age of sixteen made the 
first great advance in synthetic geometry since remote 
antiquity ; by his famous theorem on a hexagon 
inseribed in a conic section he won the recognition of 
the most learned men of his time. But he was not 
simply a man of books, pen and paper; he was 
eminent as an experimental physicist, for his studies 
on the equilibrium of fluids, on the pressure of the air, 
and on the creation of a partial vacuum ; he also 
designed the hydraulic press, constructed long after- 
wards by Bramah. Further, he was a practical 
inventor, as we specially remember here. He it 
was who invented the wheelbarrow in its present 
form ; previously there had been hand-carts, like the 
coster’s barrow, but Pascal designed the one-wheeled 
barrow, and applied the same idea to the sedan chair. 
This mathematician, physicist and inventor was 
well taught by his father in languages and philosophy. 
Of good family, their home life was one of culture 
and fine manners, and they were accustomed to the 
society of the noble and eminent ; father and son 
had much in common. 

The father died when Pascal was twenty-eight, and 
for two years he lived in style, mingling with the 
men of wealth and position around the court of the 
Grand Monarch, and sharing many of their pleasures 

music, the ballet, the chase, the gaming table, the 
conversation of women, the fascinating affairs of war 
and the State. Besides being a good spender of 
money, Pascal knew how to add to his wealth by 
business enterprise. 

But at thirty he turned from these activities and 
distractions. Hitherto a faithful Catholic living in 
the world, he now became deeply concerned with 
religion, partly through the influence of his younger 
sister. She, a young woman of great strength and 
beauty of character, had already entered the religious 
community of Port-Royal, the centre of a puritan 
reform movement within the Roman Church, in- 
spired by Jansen, the Bishop of Ypres. A year after 
these stirrings of deeper feeling, Pascal had an 
ecstatic religious experience, and for the remaining 
eight years of his life he was closely linked with the 
abbey and schools of Port-Royal. 

He still lived in his own house, and retained much 
of his wealth. But he mortified his flesh by an ascetic 
rigour even beyond that which his physicians imposed 
to relieve his increasing ill-health. His asceticism, 


* Address delivered at a memorial luncheon held in London on 
October 19, 
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however, like that of St. Francis of Assisi, was 
accompanied by lovingkindness to others. 

Among the vanities of the world which Pascal now 
renounced were his mathematics and his science. 
But he did not wholly abandon them. From time to 
time, through intercourse with such friends as Fermat 
and Mersenne, and sometimes’ simply as a distraction 
from pain, his thoughts returned to these pursuits, 
in which his mind moved with perfect ease and 
grace. Almost without effort he made new discoveries 
in the geometry of the cycloid and in the theory of 
probability ; he even engaged in scientific contro- 
versy on questions of priority. 

In these last eight years, however, he won new 
fame as a writer on religion. Strife arose between tlie 
Jesuits and the Jansenists. The Jesuits charged thie 
community of Port-Royal with heresy, and thie 
austere Jansenists attacked a Spanish group of 
Jesuits whose casuistry they regarded as dangerous 
to morality. Pascal engaged in the controversy, and 
wrote eighteen letters called the Provincial Letters, 
French literary critics acclaim these prose writings as 
of capital importance in the foundation of French 
classical style. As polemic, says T. S. Eliot, they are 
unsurpassed, not by Demosthenes, or Cicero, or Swift. 

In his last two years, Pascal meditated writing an 
intellectual defence of Christianity, and made copious 
notes for it. He died before beginning the actual 
writing, but these notes were published, after his 
death, as the famous ‘*Pensées” of Pascal. Even these 
fragments reveal him as a great literary artist, whose 
intellectual passion for truth made him utterly dis- 
satisfied without a spiritual explanation of human 
life. He brought to this work his great powers as a 
man of science, though he did not, like some scientists, 
suggest that his own faith was sufficient warrant 
in itself for Christian belief by the common 
man. Voltaire and Condorcet might regard Pascal’s 
religious writings as the product of a mind disordered 
by ill-health, but in these poignant days, so tragic 
especially for our sister-nation, to which these three 
great men belonged, Pascal’s ‘“‘Pensées’’ have a 
renewed interest, though some of his presuppositions 
are now shared by few educated men. 

Pascal was proudly conscious of his intellectual 
powers, but he became also profoundly humble as a 
sinful man before God, and in his last years he was 
filled with loving concern for the poor. His wish to 
supply their material needs spurred his practical 
genius to start a company for putting public vehicles, 
omnibuses, on the streets of Paris, for the con- 
venience of the people, and to gain profits, no longer 
for himself, as in his earlier years, but for almshouses 
and hospitals. These buses were started during the 
last months of his life, and deeply engaged his 
attention ; they seem to have achieved instant social 
and commercial success. 

Newton, whose birth we celebrate in this ter- 
centenary year, was a greater man of science than 
Pascal, but I judge Pascal to be the greater man. 
Newton’s thoughts, like Pascal’s, turned much to 
religion in his later years; but he followed dark 
paths, pondering over the prophetic Scriptures ; 
none but the curious antiquary would to-day read 
his religious writings. Pascal’s, on the other hand, 
have an abiding attraction both in their substance 
and their literary form. Newton was a man of virtue 
and plain living ; but Pascal in his later years was a 
saint. Newton’s scientific work, though great in 
substance, was written in poor Latin. Pascal used 
his native language in writing both on science and 





ais 
las 
Qu 
per 
Tie 

ales 
the 
fal 

hir 


the 
ce 
at 

nee 
not 
cer 
inv 
cal 
Pa: 


aid 
lish 
put 
tim 
the 


val 
are 
abl 
the 





150 


» was 


1 now 
ience. 
me to 
ermuat 
action 
rsuits, 
> and 
veries 
ory of 
ntro- 


1 new 
mn. the 
id the 
i the 
ip of 
eros 
, and 
tters. 
igs as 
rench 
y are 
Swift. 
ng an 
pious 
ctual 
r his 
these 
vhose 
r dis- 
iman 
as a 
tists, 
rrant 
ymon 
scal’s 
lered 
ragic 
three 
ye a 
tions 


stual 
as a 
was 
h to 
tical 
cles, 
eon- 
nger 
uses 
’ the 

his 
ocial 


ter- 
than 
nan. 
1 to 
dark 
res ; 
read 
and, 
ance 
rtue 
as & 
| m 
ised 


and 





No. 3809, OCTOBER 31, 1942 


religion, and his works belong to the great treasury 
f French literature. 

Pascal’s invention of the calculating machine, just 
hree hundred years ago, was made while he was a 
youth of nineteen. He was spurred to it by seeing 
the burden of arithmetical labour involved in his 
father’s official work as supervisor of taxes at Rouen. 
He conceived the idea of doing this work mechanically, 
and developed a design appropriate for this purpose ; 
showing herein the same combination of pure science 
nd mechanical genius that characterized his whole 
life. But it was one thing to conceive and design the 
nachine, and another to get it made and put into 
se. Here were needed those practical gifts that he 
lisplayed later in his inventions of the wheelbarrow 
ind the omnibus. He must find and test suitable 
iaterials for his machine—iron, copper, ivory, ebony, 

ood. He must find and indeed train suitable work- 
nen, and settle many points by actual trial. His 

rst model was followed by others, and gradual 
nprovements occupied much of his time for the next 
ten years, in which he strove indefatigably after 
perfection. He wished also to obtain due reputation 
iid reward from his invention. He obtained royal 
protection for it, and gained the patronage of many 
distinguished men. In 1652 he presented one of the 
last of his fifty models, with a famous letter, to 
Queen Christina of Sweden. He also wrote a pros- 
pectus of his invention that would do credit to a 
modern school of salesmanship. But other men, 
despite the royal patent, pirated his invention ; and 
the sight of one of these copies, “‘a monster”’, he said, 
fair on the outside but valueless in use, so disgusted 
him that he abandoned further interest in his machine. 

In a sense, Pascal’s invention was premature, in 
that the mechanical arts in his time were not suffi- 
ciently advanced to enable his machine to be made 
at an economic price, with the accuracy and strength 
needed for reasonably long use. This difficulty was 
not overcome until well on into the nineteenth 
century, by which time also a renewed stimulus to 
invention was given by the need for many kinds of 
calculation more intricate than those considered by 
Paseal. 

Consequently until the present century the principal 
aid to calculation was the table of logarithms pub- 
lished by their Scottish inventor, Napier, in 1614, 
put into more practical form by Briggs at about the 
time of Pascal’s birth, and afterwards used also in 
the slide-rule. 

These inventions will always retain great practical 
value, but where extensive and elaborate calculations 
are necessary the economic method is to use a suit- 
able computing machine. To-day we recall Pascal as 
the first originator of such machines. 


ECONOMY IN THE USE OF 
FERRO-ALLOYS* 
By Dr. W. H. HATFIELD, F.R.S. 


N times of peace, particularly if they are of long 
duration, the qualities and characteristics of that 
which is produced are the result of tradition and 
sage, salesmanship, and the developments due to 
technical progress based on the application of old or 


* Paper read on July 25 at the Conference on Mineral Resources 
id the Atlantic Charter arranged by the Division for the Social 
1 International Relations of Science of the British Association. 
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new knowledge. Tradition, usage, and salesmanship 
slow up in measure with the inevitable progress towards 
the realistic efficiency possible through knowledge and 
the consolidation of technical progress. War and 
preparation for war insist upon stark e(ficient 
realism, and those who prepare for war are given more 
time to attain to it than those who are unexpectedly 
called upon to face such conditions. Also, in times 
of peace, international trade throws open to all 
countries the world’s resources in raw materials and 
facilities on an economic basis ; war rudely disturbs 
this state of things, and realism in production must 
then deal with a limited or changed availability of 
that upon which production can continue. 

These conditions apply at the moment to the 
production of steel, and particularly to special and 
alloy steels. Concerted efforts are being made within 
the industry to attain maximum efficiency based on 
the availability and changing availability of raw 
materials and facilities. It will be obvious that tech- 
nology and technique so developed can be, and will 
be, projected with advantage into post-war times. 


ELEMENTS OF INTEREST IN STEEL METALLURGY. 









































Date Metal | 
Element | Group isolated isolated by Nationality, 

} Hydrogen I | 1766 | Cavendish | British | 

| Copper I Prehistoric | | | 

} ——| , (cei 

Zine : a Prehistoric | } 

| Aluminium | ILI | 1854 H. St. C. Deville | French 

| Carbon | IV | Prehistoric 

| Silicon |; IV | 1854 H. St. C. Deville | French 
Titanium | IV 1825 Berzelius Swedish 

Zirconium IV 1824 Berzelius Swedish 
Tin IV | Prehistoric | 

Lead } IV | Prehistoric; 

Nitrogen Vv | 1772 | D. Rutherford | British 
Phosphorus | V 1669 H. Brand | German 
Vanadium | V_ | 1830 Sefstrom Swedish 

| Arsenic ; V_ | 1240 Albertus Magnus, | 

| Bishop of Re- 
| | gensburg German 

| Niobium Vv s| (1801 | Hatchett British | 

| _ i i 
Oxygen VI | 1774 | Priestley | British | 
Sulphur VI_ | Prehistoric; | | 

| Chromium VI 1798 | Vauquelin French | 

| Selenium | VI | 1818 Berzelius Swedish 

| Molybdenum | VI | 1782 P. J. Hjelm Swedish | 

| Tungsten | VI 1783 | F. D. and H. J. 

| | D’Elhuyar Spafish | 
| Manganese | VIE | 1774 | J. G. Gahn German | 
Iron | VIIT Prehistoric ae 
Cobalt Vit | 1742 Georg Brandt Swedish 
Nickel VIII | 1751 Cronstedt Swedish 
L ‘ ‘ 





It is perhaps of value to consider the twenty-five 
elements which are of direct interest in the produc- 
tion of steel. In the accompanying table those 
elements will be found scheduled. They can be 
divided substantially into four groups, namely, (i) 


the dominant alloying elements, (ii) the secondary 


alloying elements, (ili) appertaining and arising 
essentially as regards process, (iv) for protective 
coating. 

Of these twenty-five elements, knowledge of seven— 
copper, zine, carbon, tin, lead, sulphur, and last but 
most important of all, iron—was bequeathed to us 
by early civilizations, and a period of some two 
thousand years passed before we seriously began 
isolating those which are now so useful. Of the 
dominant alloying elements, namely, manganese, 
chromium, nickel, molybdenum, tungsten, cobalt and 
vanadium, it is of great interest to note that four of 
these elements were originally isolated in Scandinavia, 
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one in France, one in Germany and one in Spain, 
while of the secondary alloying elements, aluminium, 
titanium, zirconium, niobium, selenium and copper, 
three were isolated in Scandinavia, one in France, and 
one in Britain; the last-mentioned, copper, was 
employed in prehistoric times. 

As regards the elements iron, carbon, and silicon, 
these are so fundamental as almost to escape notice, 
but while iron and carbon date from prehistoric 
times, silicon was only isolated in 1854 in France. 
Hydrogen, nitrogen, phosphorus, arsenic, oxygen, 
sulphur are to be looked upon as essentially impurities 
arising from process, while zinc and tin are used for 
coating steel in protection against rust (as of course 
in smaller degree are cadmium and nickel). 

In an effort to be able to present a complete picture, 
| have sought to : (a) schedule the production of the 
relevant raw materials as regards country of origin ; 
(b) schedule the countries where the raw materials 
were smelted or reduced to a usable form ; (c) schedule 
the origin of the relevant raw materials used by the 
different steel-making countries. Such statistical 
evidence merits careful study, and although not 
sufficiently available for a complete statement, does 
point to facts of great interest. 

The volume of production of an ore in a country is 
indicative of the achievement of economical winning 
but not necessarily of the resources prevailing. There 
may be great quantities of low-grade ore, railways 
may not be available and population of a suitable 
character may not be there. Distance, too, is deter- 
mining from the economic point of view ; for example, 
a great country may find it advantageous to obtain 
material from a neighbouring country rather than 
from within the confines of its own extended territory. 
The geologist locates, the mining engineer advises on 
practicability, and the industrialist, backed by ade- 
quate finance, seeks to develop these relevant deposits. 
Sound knowledge, enterprise and no little courage is 
demanded. The collective outcome normally is 
availability in reasonable relationship to world 
demand. 

Without exception, the steel-making countries do 
not possess complete essential resources and must 
import much that is necessary. In normal times, 
international trade provides the necessary facilities 
at world prices on a reasonably economic basis. Small 
countries as well as large ones have successfully 
developed important steel industries. 

To implement the foregoing it is interesting to 
examine a few cases and then it will be obvious, 
having in mind present world conditions, that it is 
essential to use available alloys on their intrinsic 
technical merits and only to the absolutely essential 
degree. 

As regards the principal alloying elements used in 
the alloy steel industry, manganese ore, while widely 
distributed, is produced essentially in Russia, 
India, West and South Africa aad Brazil. Nickel 
ore production is focused essentially on localized 
deposits in Canada. Chrome ore, though very 
widely distributed, is produced in Rhodesia and 
South Africa, Turkey and the U.S.S.R., and in lesser 
degree in Cuba, the Philippines, India, Yugoslavia 
and Greece. Tungsten ore is essentially produced 
in China, Burma and in less degree in the United 
States of America and South America. Molybdenum 
ore production is focused essentially on deposits in 
the United States. Vanadium ore is produced 


essentially in Rhodesia and South-West Africa, the 
Wnited States and Peru. 


Cobalt ore is derived 
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principally from the Belgian Congo, Rhodesia and 
Canada. 

It will thus be seen that the principal steel-produc- 
ing countries, the U.S.A., the U.S.S.R., Germany, Great 
Britain, France, Japan, Belgium, Luxembourg and 
Scandinavia are dependent upon the normal func- 
tioning of international trade and copious transport, 
particularly in the form of shipping. 

Great Britain relies upon importing 30 per cent of 
her iron ore and the whole of her manganese, chrome, 
nickel, tungsten, molybdenum, vanadium and cobalt. 
Germany relies upon importing most of her man- 
ganese ore and the whole of her chrome, nickel, 
tungsten and molybdenum ; she claims to recover 
her vanadium at home. The U.S.A. imports more 
than 90 per cent of her manganese ore and practically 
the whole of the chromium, nickel, cobalt and a 
substantial proportion of her requirements in tungs 
ten. It is thus obvious that the conditions postulated 
in the fourth clause of the Atlantic Charter did 
operate even in the period between the two great 
wars, or how can one explain, for example, th« 
successful iron and steel industries of Scandinavia 
and Belgium—Luxembourg. 

One of the greatest technical achievements is the 
huge output of iron, and by virtue of the influence 
which carbon and other elements can confer readily 
upon it, a very wide range of properties is available. 
Steel may be soft and ductile, hard and of great 
strength, wear-resisting, rust- and acid-resisting, heat- 
resisting ; may be of high permeability, capable of a 
high degree of permanent magnetism; may be non- 
magnetic, have a high electrical resistance, or a low 
coetficient of expansion. It may possess various 
combinations of these and other properties as required. 
It can be converted by added elements into any of a 
wide range of tool steels and steels for many special 
applications. These results are attained by a know- 
ledgeable heat-treatment superposed upon a selected 
suitable composition. 

Some fifteen elements are involved in the production 
of these various properties, and it will at once be 
apparent that millions of alloys of various composi- 
tions would need to be tested out really to put this 
phase of metallurgy upon a finally quantitative basis. 
Thus some properties may be achieved by using 
different proportions of different elements, and that 
fact, coupled with other factors operating in the 
world, has resulted in quite a complexity as regards 
the number of steels available. The obvious thing 
is for the producer and user in co-operation to use 
only those compositions which are most effective and 
most in sympathy with the availability of the 
materials. 

The problems before such a collaboration are 
influenced by many variables. There is the peculiar 
combination of properties required for a particular 
purpose, achieved by complex compositions which, 
although they in practice achieve their purpose, 
have been found to do so by practical trial—that is, 
by ‘trial and error’ method—and it is not always 
easy in a steel containing a number of alloyed elements 
in different proportions to diagnose the extent to 
which amounts of each individual element contribute 
or to what extent the selected superposed heat- 
treatment is responsible for the ultimate result. 
Again, it can be argued that so long as the necessary 
mechanical and physical properties are secured, the 
composition and treatment are of secondary impo! 
tance ; this might truly be argued, were it possible 
by testing methods alone to ascertain complete! 
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whether the conditions for a particular service have 
heen achieved. Laboratory tests to simulate the 
alls of service are valuable, but they are generally 
ncomplete. Even the designer, try as he may, is 
never sure of being able to postulate completely on 
paper the conditions which he has to meet and then 
provide the means of meeting them. 

Thus, by practical experimental procedure based 

n existing knowledge, mechanisms and apparatus 
re provided, built of materials which by trial are 
ound to serve the purpose. It is, therefore, not a 
natter of surprise that when success has been pain- 
fully achieved by modifications here and there as 
lictated by circumstance, the means whereby success 
has been achieved are fairly rigidly adhered to. 
When stock is taken in a national emergency, multi- 
plicity of types of material and of design is to be 
expected. The next step is to facilitate mass produc- 
tion by strictly limiting the number of designs and 
vastly reducing the number of types of material. 

What has been done as regards the metallurgy of 
steel, particularly as regards special and alloy steels ? 
In May 1940, the Special and Alloy Steels Committee 
constituted its Technical Advisory Committee with 
. mandate to deal with this problem. It was found 
that the production of the steels was governed by 
hetween two and three thousand specifications. The 
first step was, therefore, a meticulous study which 
resulted in the sorting out of the whole of the steels 
covered by the specifications into eighty-five 
‘ategories essentially upon the basis of mechanical 
properties, compositions or special functions. The 
T.A.C. Schedule 1 to 85 did not lend itself to general 
publication since it was all-embracing, but it permitted 
the appropriate authorities and individuals to survey 
the interesting position thus disclosed. 

The main point achieved was that it became 
possible to measure up needs against availability as 
regards the essential alloying elements. Means were 
found by the Steel Control, assisted by the goodwill 
of the industry and the consumers, to accommodate 
manufacture with quite reasonable success to chang- 
ing conditions. Still conditions change, but in the 
truly indigenous British manner of adaptation to 
changing circumstance, the means of adaptation now 
exist which it may be presumed will achieve as much 
as is possible according to the existing conditions and 
needs of the moment. 

The T.A.C. schedule of eighty-five categories for so 
many specifications was possible owing largely to the 
manner in which the same object was being achieved 
hy different or slightly different compositions and 
treatments. Thus, as will be described, selection 
was possible of a relatively few appropriate composi- 
tions and treatments to facilitate mass production, 
but at the same time alternative steels became 
scheduled and so material guidance exists for change 
with availability as the need arises. How far can 
results be achieved without alloy conditions ? How 
far can we replace nickel with chromium or chromium 
with nickel ? How and in what circumstances are 
molybdenum and vanadium essential? Can we 
replace tungsten with molybdenum or molybdenum 
with tungsten ? Will a modified heat treatment with 
a different composition give the same characteristics ? 
A survey of the categories of the schedule assists in 
answering some of these questions. 

In 1941 advantage was taken of the existence of 
the British Standards Institution to issue document 
8£S970/1941, giving in the form of fifty-eight speci- 
fications the principal and most useful of the steels in 
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the schedule covering Wrought Special and Alloy 
Steels for General Engineering purposes in dimen- 
sions up to 6 in. ruling section. This document was 
shortly followed by BS971, which implemented the 
contents of BS970/1941 with much technical and 
other useful data facilitating the successful application 
of the selected steels ; this document sets a precedent 
in form. At this stage the Steel Controller issued a 
‘direction’ through the British Standards Institution 

3S970A indicating that, in conformity with existing 
conditions, certain steels specified in BS970/1941 
should in the absence of special sanctions be the steels 
applied in future programmes. Thus the ‘En Series’ 
of war steels entered their useful career. On March 
30, 1942, a brochure was issued indexing and correla- 
ting the great mass of specifications to the steels of 
the Direction 970A which sought to replace them. 
Two remaining steps should be mentioned : BS970 
1941 was revised and is re-issued as BS970/1942, 
and representatives of all the Services, after delibera- 
tion upon the steps already taken, issued through the 
British Standards Institution Document BS/STA5, 
which co-ordinates the whole of the requirements of 
the Services within the terms of reference with the 
composition and properties of the steels of the 
‘direction’ on the basis of the En Series contained in 
BS970/1942. 

This successful collective effort at unification has 
only been possible as a result of the firm determination 
of all parties to attain that which was intended. 
Finality in present changing circumstances is 
not possible, but succeeding documents under the 
wgis of the same authorities will, it is hoped, success- 
fully keep up to date such essential data. 

The fortunate Crusader had a superbly ofiicient 
Toledo sword of high temper ; that is, the blade had a 
tensile strength of more than a hundred tons per square 
inch. This was obtained by the diffusion of carbon 
into wrought iron, and the steel so produced when 
heated above the critical point became a solid 
solution of carbide or carbon in iron ; rapidly quenched 
in water from this temperature the blade was 
intensely hard and also brittle, but when lightly 
tempered by reheating to a skilfully selected tem- 
perature, material hardness was still retained but 
was accompanied by a remarkable toughness. Such 
results can only be obtained in such thin sections; if 
heavy pieces of such steel are quenched from the 
hardening temperature, the actual rate of cooling 
becomes so relatively slow as to allow the solid 
solution to break down and hardening is not achieved. 
Nevertheless, modern carbon steels which, different 
from the steel of medieval times, contain a substantial 
quantity of manganese, may be hardened and tem- 
pered in the form of bars of quite useful sizes with 
resultant considerable strength and ductility. The 
exploitation of such material to the greatest practical 
extent is most desirable at the present time. 

The use of a particular composition of steel neces- 
sary for a particular application is governed by the 
strength and properties required and by the sec- 
tional area, or to be more correct, the ‘ruling section’. 
If the mass is considerable and the strength required 
great, a rich alloy steel is essential to ensure success 
in hardening and therefore the possibility of super- 
posing upon the quenched condition by tempering a 
desirable toughness associated with the degree of 
strength required. 

In heavy masses where it is desired to obtain 
properties resulting from hardening «nd tempering, 
as much as 5-6 per cent of alloying elements is 
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necessary, such as chromium and nickel, and these 
elements may be used in different proportions with a 
material degree of interchangeability, according to 
availability. Under such conditions a small propor- 
tion of molybdenum is desirable essentially to pre- 
serve higher values in resistance, when required, to 
the notched bar impact test and in part to reinforce 
the hardening properties. As the mass or section 
decreases, less alloy is needed, and this aspect is 
given quantitative guidance on alternate bases in 
BS970/1942 and BS971. Thus the heavy use of 
alloying elements should be restricted according to 
mass. 

The remarks so far refer to the development of 
strength and hardness in different degree by the 
processes of hardening and tempering. There are a 
considerable number of instances where alloys used 
in greater quantity produce important and entirely 
different characteristics. 13-30 per cent of chro- 
mium and 2-20 per cent of nickel, together with 
lesser amounts of other elements, are necessary to 
produce rust-, acid- or heat-resisting steels. Large 
quantities of tungsten and/or molybdenum, together 
with material quantities of chromium, vanadium and 
cobalt, are used to produce high-speed cutting steels. 
High percentages of manganese are necessary to 
produce the wear-resisting properties of the austenitic 
manganese steel. Many other special purpose appli- 
cations could be quoted. The use of such steels, 
owing to their high alloy content, is being carefully 
watched and controlled. 

The problem is a considerable one: namely, how at 
the present time to cater for a greatly increasing 
demand for steels of the necessary properties, with a 
changing availability and a considerable deficiency 
in some of the essential elements. Never has a more 
interesting technical situation developed, for solution 
by scientific and technical minds. 

Autocracy in science or technology is as deadly as 
in the political field. In these efforts within the steel 
industry, our work is being advanced by the friendly 
and enthusiastic collaboration of many minds ; the 
co-ordination of different points of view has resulted 
in, and is operating, a workable procedure. Stark 
efficient realism is necessarily our theme. 


a = 


THE TOTAL SOLAR ECLIPSE OF 
OCTOBER |, 1940 


HE results obtained by the joint expedition of 

the National Geographic Society and_ the 
National Bureau of Standards to Prazil to observe 
the total solar eclipse of October, 1940, are given in 
enviable detail in a beautifully produced monograph 
appearing as No. 2 in the Solar Eclipse Series of 
Contributed Technical Papers of the National Geo- 
graphic Society. The site selected by the two organ- 
izations was at Patos, a town of 10,000 inhabitants 
in north-east Brazil, some 160 miles from the coast. 
The programme included photographing the corona 
in monochrome and in colour ; measurements of the 
brightness and polarization of the corona ; a spectro- 
graphic study of the flash- and coronal-spectra from 
10,000 A. to 3,000 A. ; measurements of sky brightness, 
from which the physical condition of the upper 
atmosphere was to be deduced ; precise contact-time 
observations ; and radio sounding of the ionosphere 
for the purpose of studying the effects produced by 
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the eclipse in the upper atmosphere. Much of the 
apparatus taken out was specially designed for this 
expedition, and it must have been an anxious time 
when, after a clear dawn, clouds began to form at 
sunrise. Cecasional clear patches allowed glimpses 
of the narrowing crescent of the sun after first con 
tact, but during totality (8.45 a.m. local time) the 
sky in the neighbourhood of the sun was completely 
veiled, though the clouds were thin enough to allow 
a view of the inner corona, and an excellent flash 
spectrum was obtained just after third contact. 
The photographic observations of the corona and the 
photometric measurements on the sky illumination 
were ruined, however,’ and even the radio observa 
tions, though independent of the weather, were 
somewhat marred by a technical mishap. However, 
much valuable information has been derived from 
those parts of the programme which could be 
carried through, and the monograph contains seven 
papers on various aspects of the results. 

I. C. Gardner describes the design and construction 
of the eclipse apparatus, the main items of which: 
were two corona cameras, one equipped with a 
rotatable polarizing screen, and two slitless concave 
grating spectrographs intended to record the chromo 
spheric and coronal spectra in the ranges 3,000 
5,500 A. and 5,000-10,000 A. respectively. All the 
apparatus was operated by vacuum or electric lines. 
either automatically or by push-button control, and 
the exposures were made on standard aeroplane 
240 mm.) roll film. Instead of using mountings 
which can be adjusted for future eclipses in different 
latitudes, cheap welded frames were made in angle- 
iron or steel tube, the intention being to provide the 
proper elevation in future by remaking the appro- 
priate parts of the frame. Fine adjustment was 
provided by mounting the frames on ordinary screw 
jacks in concrete. 

The short-wave spectrograph was operated man- 
ually when a sudden break in the clouds occurred 
at the end of totality, and a single first-order spec- 
jrogram 1 m. long (dispersion 2-4 A./mm.) was 
secured, showing the chromospheric emission lines 
superposed on an over-exposed Fraunhofer spectrum. 
Unfortunately, a mishap to a control switch on the 
other spectrograph prevented a simultaneous long- 
wave record being obtained. A contribution by 
C. C. Kiess gives the results obtained by measure- 
mem of the spectrogram: wave-lengths, estimated 
intensities and characters, origins and term com- 
binations are listed for nearly 1,100 chromospheric 
lines in the region 3,227—5,398 A. The Balmer series 
is traced from H8 = Hy, to Hg, but there is no sign 
of the ionized helium line at 4,686 A. 

As in all modern astrophysical work, calibration 
marks were impressed on the spectrograms with the 
view of deriving absolute intensities for the emission 
lines. The intensity calibration was performed by 
means of a standard tungsten-ribbon lamp operated 
at 2,917°K. The intensity distribution in the 
spectrum of this lamp, as received at the focal 
surface of the eclipse spectrograph, was measured at 
100 A. intervals between 3,450 A. and 5,350 A. by 
R. Stair and W. W. Coblentz, the work being des- 
cribed in full in one of the papers comprising the 
monograph. C. C. Kiess and C. J. Humphreys, in 
another contribution, utilize this calibration in making 
intensity measurements on the b group of Mg I in the 
green, on the H and K lines of Call in the ultra- 
violet, and on the Balmer lines of hydrogen. As is 
well known, the intensity decrement along the 
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Balmer series furnishes a means of discriminating 
hetween the various possible modes of excitation of 
the lines. From Hy to Hy the observations agree best 
with the Pauli-Schrédinger formula, in which the 
excitation is assumed to be by direct absorption of 
radiation in the Lyman series ; whereas from H®@ to 
Ho, which is the limit of practicable measurements, 
the intensities follow closely the Menzel-Baker 
formula, in which the Balmer emission is assumed 
to be due to recombination of protons with electrons 
freed by photo-electric ionization of hydrogen atoms 
by radiation beyond the Lyman series limit. 

the partial accomplishment of a very different 
part of the programme is described by P. A. McNally 
in the fifth paper of the series. The proposal here 
was to make accurate determinations of the times of 
contact by taking 260 photographs of the crescent 
during the partial phases. Clouds interfered with 
the completion of this programme, only about one 
half of the exposures being recorded, and only very 
few of these were secured within a minute of the 
of contact. Nevertheless, the number of 
pictures taken was much greater than in any previous 
eclipse, and the paper shows how the observations 
can be satisfactorily reduced, and gives in tabular 
form the derived systems of corrections to ephemeris 
mean anomalies of the sun and moon. 

The programme proposed by E. O. Hulburt was to 
deduce, by means of measurements of the sky 
brightness during the eclipse, the temperature of the 
upper air immediately following its illumination by 
full sunlight. Illuminometer measurements of the 
zenith sky on days previous to the eclipse had shown 
that the temperature during morning and evening 
twilight was 218 15° K. for all altitudes between 
20 km. and 60 km. Analysis of a few observations 
muie during the first half of totality in an isolated 
patch of clear sky shows that, as was expected, the 
brightness at this early stage was due mainly to 
light seattered more than once by atmospheric par- 
ticles in the umbra below 20 km. After mid-totality 
the clouds closed again, and made _illuminometer 
measurements useless, since there is obviously no 
point in determining the brightness of the lower 
sides of clouds, which will doubtless be illuminated 
mainly by the horizon glow. 

In the seventh and last paper of the monograph, 
T. R. Gilliland describes the radio observations, 
which were made for the purpose of studying the 
changes of ion density produced by the optical 
eclipse in the ionosphere. A self-contained trailer 
unit comprising a variable-frequency transmitter and 
receiver and a recording oscillograph was used at the 
eclipse site to record critical frequencies for the 
layers E, F, and F, at quarter-hour intervals on 
several control days before and after October 1, and 
at minute intervals during the eclipse. Unfortunately, 
a breakdown in one of the tuning condensers inter- 
rupted all recording shortly after third contact, and 
it Was not resumed until after the eclipse ended. How- 
ever, much of interest emerges from the ion densities 
deduced from the observed critical frequencies. In 
the layers E and F, the ionization decreased to 22 
per cent of its normal value within a minute or so of 
second contact, whereas the F’, ion density was still 
dropping at third contact and probably reached a 
mintnum of about 50 per cent of normal about an 
hour after the eclipse maximum. A puzzling feature 
of the observations is that the recombination co- 


times 


eilicient estimated for the E and F, layers depends 
somewhat on whether the depth of minimum or the 
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time of minimum is considered ; and a marked rise 
in the ion density two or three minutes before totality 
ended is also unexplained. The observations confirm 
the importance of the part played by solar dis- 
turbances in causing upper-air ionization : a distinct 
decrease in ion density occurred as the moon obscured 
a large sunspot. 

Astronomers and physicists will sympathize with 
the members of the expedition in their bad luck with 
the weather, and will congratulate them on making 
such good use of the observational material they did 
manage to secure in spite of adverse circumstances. 

A. HUNTER. 


HENRY FAIRFIELD OSBORN AND 
THE AMERICAN MUSEUM OF 
NATURAL HISTORY 


By Pror. W. K. GREGORY 


N April 8 the double event of unveiling a bust 

of the late Prof. Henry Fairfield Osborn and 
the opening of the new North American Mammal Hall 
took place at the American Museum of Natural 
History on the occasion of the annual members day. 
Mr. A. Perry Osborn, acting president of the Museum, 
presided at the meeting. In his opening address Mr. 
Osborn told the members of some of the effects of 
the War upon the Museum in the loss of men to the 
army and the reduced operating funds. He spoke 
also of the assistance the Museum had been able to 
give to the Government by supplying information 
on the geography, climate, native diseases, and so 
forth, of the countries to which the American armies 
are likely to be assigned. He then introduced to 
the members Dr. A. E. Parr, who succeeds Dr. Roy C. 
Andrews as director of the Museum. 

Before the uncovering of the memorial bust, Prof. 
William K. Gregory made a commemorative address 
on “Osborn, the Scientist’, of which the following 
is the substance : 

The unveiling of the bust of Henry Fairfield Osborn 
and the opening of the new Hall of North American 
Mamraals are appropriately brought together in one 
meeting. To Osborn’s enthusiasm and unconquer- 
able energy we owe this entire memorial building, 
dedicated to his friend and fellow-naturalist, Theodore 
Roosevelt. This building in turn forms a perfect 
setting for the new hall, which is filled with superb 
mounts of the larger North American mammals in 
their native haunts—beloved alike by Roosevelt and 
Osborn. 

Osborn’s scientific studies on fossil mammals began 
in 1877, when he and several of his classmates at 
Princeton, including his close friend and colleague, 
William Berryman Scott, made their first expedition 
to the Bridger Eocene basin of Wyoming. Here they 
discovered enough strange extinct forms of mam- 
malian life to give them an uncontrollable urge to 
discover more. From this expedition sprang a long 
and ever-branching system of explorations, at Prince- 
ton under Scott and at the American Museum under 
Osborn. From the Flaming Cliffs of the Gobi Desert 
and the withering slopes of the Siwaliks in India, to 
the frozen soil of Alaska, many a “valley of dry 
bones” has heard the clang of the explorer’s pick and 
yielded up its dead. Under the spell of the prophet 
the dry bones came together and thus it-happened 
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that in our temple of science many an ancient levia- 
than rears his mighty frame before us. 

All this and much more was set in motion by 
Osborn, who often went into the field himself; but 
he always gave full credit to his captains and other 
men whom he had inspired and trained in the science 
of paleontology. In such a roll of honour he would 
undoubtedly himself inscribe the names of Matthew, 
Granger, HKrown, Lull, Forster-Cooper, Andrews, 
Frick. And among the younger men of to-day are 
several to whom he was happy to entrust the future 
of paleontology. 

As a student of Huxley and a disciple of Darwin, 
Osborn developed a broad interest in many branches 
of the biolegical sciences, as shown in his general 
work, ““The Origin and Evolution of Life’; but his 
most intensive work was in the field of mammalian 
palaxontology. His first important memoir was a 
systematic revision and study of the fossil teeth and 
jaws of the tiny mammals which were the contem- 
poraries of the dinosaurs. Quite early (1888) began 
his interest in the evolution of mammalian molar 
teeth. 

In his later years Osborn undertook to prepare a 
series of great monographs on the histories of the 
families of horses, titanotheres and proboscideans, or 
mastodons and elephants. In view of the heavy 
demands on his time from many other directions, his 
achievements in this field were truly enormous. Two 
of his great works (on the titanotheres and the 
proboscideans) stand out among the 940-odd entries 
in his bibliography and will be consulted as long as 
paleontology remains a living science. 

Osborn’s greatness as a man of science depended 
upon his greatness as a man. His vision, enthusiasm, 
conviction, persistence, persuasiveness, tolerance and 
restraint made him successful both as leader and 
investigator. Indeed, those of us who were close to 
him as a scientific worker immediately felt and re- 
sponded to his benign influence as a man. 


Dr. James R. Angell, in his personal tribute to 
Prof. Osborn, said that Osborn is immune to any 
serious peril of lack of appreciation, although only 
time will approximate a just evaluation of his accom- 
plishments. His greatest contributions live on in the 
great institution which he served so long and so 
brilliantly. As himself an eminent scientific worker, 
constantly contributing to push forward the bound- 
aries of knowledge, by his example inspiring the mem- 
bers of his staff and men of science everywhere to 
similar achievements, not less than by his administra- 
tive ability and his talent for interesting generous 
benefactors in the support of this enterprise, he left 
an indelible imprint upon his time. He put the 
American Museum of Natural History into the very 
forefront of the great scientific agencies of the period, 
stimulating throughout the nation a new understand- 
ing of the educational power of such institutions, 
while serving this great metropolitan community by 
opening ever wider to its citizens the unrivalled wealth 
of its superb collections. In all this undertaking he 
worked side by side with his loyal colleagues in the 
organization—primus inter pares. 


In this process his own work came at times under 
severe attack, for while the well-authenticated fact is 
reasonably immune to assault, the inferences based 
upon it, the generalizations arising out of the effort 
to orient it amid other data and principles, unavoid- 
ably lead to corrective interpretation at other hands. 
The man of sincere scientific spirit is never seriously 
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irked by this experience, provided he be not essentially 
misrepresented, for much of this kind of rough and 
tumble is inevitable in all progress. Osborn certainly 
had his full share of this type of conflict and would 
unquestionably accept with good grace such cor- 
rections and modifications of his own views as with 
the passing of the years the development of scientific 
knowledge may involve. Nor does it follow that 
because his own particular views may in certain cases 
fail to prevail, his contribution is in any way to he 
held lightly. Quite the contrary is the fact. Such 
approximation to truth as the human mind can ever 
attain is always the result of the clarifying increme:its 
made by successive generations of thoughtful men 
Men possessing such a combination of qualities as 
those of Osborn are all too rare. The good adminis- 
trator is a familiar figure, the eminent man of science 


has many exemplars, even the man of science of 


deeply religious convictions, such as Osborn held. is 
by no means unknown ; but it is extremely rare to 
find these gifts combined in one man, and when they 
are conjoined with a remarkable charm of personality 
and sterling integrity of character, we are confronted 
with one of the most unusual of the benefactions of 
a generous providence. 

The bust of Prof. Osborn was unveiled by his 
daughter, Mrs. Jay Coogan. The bronze is of 
heroic size mounted on a rectangular plinth of 
polished Bois Jourdan marble. Below the name the 
following inscription is carved : 


“For him the dry bones came to life 
And giant forms of ages past 
Rejoined the pageant of the living.” 


Dr. Harold E. Anthony, head of the Department 
of Mammals, described the long, almost twenty-year 
period of planning the new Hall of North American 
Mammals. The new hall is much more than a col- 
lection of mammals. It is a series of vistas into the 
ecology of North America. It offers to the visitor a 
grand tour of outstanding regions of the continent. 
The mammals have the limelight, but the exhibits 
portray the geology and the botany of places which 
are properly the home of the animals as well as 
noteworthy for many other features. 

The hall would attract attention if it had no 
mammals at all in it.. It is a hall of realities, not of 
fancies. Each group is an actual reconstruction of a 
definite place, at a given date and time of day, and 
no detail is left to guesswork. The accessories 
not only look natural, they are natural. These very 
items were found at the place where the group was 
collected. 

Mr. Newbold Morris, president of the Council of 
the City of New York, spoke of the value of the 
Museum in showing the earth in its past history and 
bringing before us again the lives of animals and 
peoples long gone. “If you spend enough time here 
you begin to place less value on your own life or the 
lives of those who are very close to you, because you 
realize you are only part of a never-ending stream. . .. 
Every one of us is only part of a long process and 
here we get a feeling that perhaps human hatreds 
and human passions are not so important. This 
museum, like our city, represents an ideal, someting 
which we are always reaching for and will never 
attain, but we are secure in the happiness that 
we are still reaching for it. . . . Hatreds and passions 
will disappear and some day, perhaps, we will know 
what it is to live in a world without passion and 
fear.” 





Ant! 
SVin 
F. 
ott 
ani 
the 
will 
man 
The 
the 
the 
earil 
Mow 
UVIZZ 
yrou 
open 
Virgi 
whie 


TY 
ik 
Paris 
befor 
Prof, 
under 
the v 
able, 
I sul 
Later 
he hi 
and | 
broug 
in Ke 
the P 
since, 
tunat 
little 
and, s 
meml 
alte ra 
Pri 
Cc 








150 


ntially 
th and 
rtainly 
would 
h cor- 
S with 
ient ific 
vy that 
n Cases 
‘ to he 
Such 
n ever 
ameits 
nen 
ties as 
lminis- 
3cience 
nee of 
veld. is 
rare to 
n they 
mnality 
ronted 
ions of 


by his 

is of 
ath of 
me the 


rtment 
sy-year 
erican 
a col- 
to the 
sitor a 
tinent. 
chibits 
which 
vell as 


ad no 
not of 
yn of a 
y, and 
SSOTIES 
e very 
ip was 


neil of 
of the 
ry and 
Is and 
1e here 
or the 
se you 
ee 
ss ani 
rat reds 

This 
yet hing 
never 
s that 
assions 
| know 
ym and 








No. 3809, OCTOBER 31, 1942 


The new Hall of North American Mammals, 
although far from completed, is yet an imposing ex- 
ample of the blending of many arts, many sciences, 
and the most modern methods of museum architec- 
ture, exhibition and lighting. It is 140 ft. in length 
by 73 ft. in width and built in the form of an ‘T’ 
with parallel aisles flanking each side of the central 
corridor, which extends the length of the hall. The 
habitat groups are recessed along the corridor and 
at both ends. The lighting represents the result of 
careful study to relieve eye-strain and to provide a 
restful atmosphere, with the illumination directed to- 
wards the exhibits and away from the visitor. 

| he backgrounds of the exhibits present a panorama 
{ the North American continent, from Ellesmere 
Land, 700 miles south of the North Pole, to Mexico, 
and from New York State to the west coast of Alaska, 
with the mammals characteristic of each region. The 
skilled preparation of both backgrounds and speci- 
mens was the work of many artists and taxidermists 
under the direction of Dr. James L. Clark, head of 
the Museum’s Department of Preparation. 

the achievement of the Hall itself was due to Dr. 
Anthony’s continuous and enthusiastic efforts, to the 
sympathetic understanding and aid of President 
k. l'rubee Davison, and to the co-operation of the 
ollicials of the City of New York. The magnificent 
animals were collected and presented by friends of 
the Museum, and when all groups are installed there 
will be a complete series of the most characteristic 
mammals of the entire continent of North America. 
The finished groups include the Alaska brown bear, 
the largest carnivorous land mammal in existence, 
the bighorn sheep, white (mountain) sheep, Grant 
caribou, muskox (collected by Admiral Peary), 
mountain goat, Osborn caribou, Alaska moose, 
urizzly bear and mountain lion (puma). Nineteen 
groups remain to be installed, eight of these to be 
opened in the near future, including the bison, wapiti, 
Virginia deer, jaguar and various small mammals, 
which are also to be represented in the hall. 


INTERNATIONAL TABLE OF 
STABLE ISOTOPES 


oo Table, together with the Fifth Report of the 
Committee on Atoms, was last published, in 
Paris, by the Union Internationale de Chimie just 
hefore the occupation of France. After that event 
Prof. E. briner of Geneva very kindly offered to 
undertake the correspondence necessary to continue 
the work of the Committee. With his help I was 
able, as chairman, to draw up a Sixth Report which 
| submitted to him for publication early in 1941. 
Later in that year he informed me that unfortunately 
he had been unable to arrange for its publication, 
wut requested me to draw up a modified report 
brought up to date for 1941-1942. This I did, and 
in February 1942 he wrote that I might soon expect 
the proofs of this. I have heard nothing from him 
since, and as I think further delay would be unfor- 
tunate, the report is appended. There has been very 
little published on the subject since it was drawn up 
and, so far as I have been able to ascertain, the other 
members of the Committee approve of all the 
alterations embodied in it. F. W. Aston. 
l'rinity College, 
Cambridge. 
Oct. 5. 
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Sixth Report of the Committee on Atoms of the 
International Union of Chemistry 


Chairman: F. W. Aston. Members: N. Bohr, 
O. Hahn, W. D. Harkins, F. Joliot, R. S. Mulliken, 
M. L. Oliphant. 


Owing to the impossibility of publication during 
1941, this report covers double the normal period. 
The following changes in the Table of Isotopas are 
recommended : 

Helium. Evidence has been obtained by means of 
the cyclotron that a stable isotope of mass 3 exists 
in Nature’. The abundance is very small and is 
estimated at about 10-’ per cent. 

Sulphur. The parentheses indicating doubt in the 
existence of the very rare isotope 36 are to be 
removed. 

Nickel. Two complete electrometric analyses have 
now been published, by Straus? and Valley*. Their 
results are given below together with those obtained 
in the original photometric observations’ : 


Mass numbers 58 60 61 62 4 
Aston (1935) 67°5 270 1-7 3°58 ? 
Straus 62°38 29-5 1-7 4-7 1-3 
Valley 67-4 26-7 1-2 3-8 0-38 


Valley’s work is approved by Bainbridge. His 
figures are in better agreement with the photometric 
results, and also with the chemical atomic weight, 
than are those of Straus. Both observers agree that 
61 is 1-3 times more abundant than 64. This is in 
good accord with the mass spectra previously obtained 
by Dempster’ and also with the original ones of 
Aston (re-examined) upon which the previous figures 
were based, but contradicts the evidence of the 
parabolas from which Lub* deduced that 61 is “with 
regard to 64 as 1:10’. Valley’s figures are now 
adopted. 

Cobalt. In consequence of doubts expressed on 
many grounds as to the existence of a stable isotope 
57, Mitchell, Brown and Fowler’ have anaiysed 
CoCl, with a mass spectrometer. ‘Their results show 
‘hat 57 cannot be present even to | in 39,000 of 59. 
As in mass spectrometry evidence of absence is much 
more cogent than that of presence, cobalt is now to 
be regarded as a simple element. 

Molybdenum. Electrometric measurements on this 
element have been carried out by Valley’. The 
following percentages, which he considers accurate 
to one per cent, are recommended : 


Mass numbers 92 94 95 96 97 98 100 
Abundances 14:9 940 16-1 166 9-65 24-1 9°25 


They show a satisfactory small divergence from 
the photometric ones of Mattauch and Lichtblau, 
adopted in the previous report, and the original ones 
of Aston, and lie roughly between the two. 

Rhodium. The rare isotope 101 of rhodium is 
subject in considerable degree to the same objections 
as that of cobalt above mentioned. It will therefore 
be regarded as doubtful, and given in parentheses, 
until further experimental evidence is available. 


? Alvarez, L. W., and Cornog, R., Phys. Rev., 56, 379 (1939). 

* Straus, H. A., Phys. Rev., 59, 430 (1941). 

* Valley, G. E., Phys. Rev., 59, 836 (1941). 

* Aston, F. W., Proc. Roy. Soc., A, 149, 396 (1935). 

* Dempster, A. J., Phys. Rev., 50, 98 (1936). 

* Lub, W. A., Proc. Roy. Soc. Amsterdam, 42, 253 (1939). 

Md ae J., Brown, H. S., and Fowler, R. D., Phys. Rev., 60, 359 


* Valley, G. E., Phys. Rev., 57, 1058 (1940). 
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OBITUARIES 


Prof. David Waterston 


Tue death of Prof. David Waterston on September 
4 at the age of seventy-one removed one of the 
distinguished anatomists of the Edinburgh School 
and a familiar figure for the past twenty-eight years 
in the life of the University of St. Andrews. After 
graduating in arts in the University of Edinburgh he 
took the M.B., C.M. in 1895, the F.R.C.S. (Ed.) in 
1898 and the degree of M.D. with a gold medal for his 
thesis in 1900. 

In anatomy Waterston found his life’s work and 
he became lecturer and chief assistant to Sir William 
Turner, and was one of the ablest of the many 
anatomists trained by that great master. In 1909 he 
was appointed professor of anatomy in King’s College, 
University of London, which post he held until 1914 
when he succeeded Prof. Musgrove as the second 
occupant of the Bute chair of anatomy in the United 
College of the University of St. Andrews. 

He entered with zest into the life of the University, 
for many years was adviser of medical studies, served 
the University Court as a representative of the 
Senatus during 1929-35, and during 1930-40 was 
the representative of the University on the General 
Medical Council. 

Under his direction the Department of Anatomy in 
St. Andrews has undergone progressive development, 
and he had the satisfaction of raising it to a high 
standard of efficiency. 

A man of science, Waterston was precise in expres- 
sion, critical of statements ; his powers of observa- 
tion were always keen and astute, his eager mind 
stretching out after more and more facts. Much of 
his technical skill was directed to making the science 
of anatomy a living one, and we have testimony to 
this in his volume “Anatomy in the Living Model’’. 
He was joint editor of ““The Edinburgh Stereoscopic 
Atlas of Anatomy”, was one of the contributors to 
Cunningham's ‘““Text-book of Anatomy”? and pub- 
lished many papers upon anatomical, embryological 
and anthropological subjects. He was especially 
interested in prehistoric man and enriched the 
museum by the collection he made of his handiwork. 

In addition to such specialized study he retained a 
keen interest in clinical medicine and found scope 
for his ingenious mind in the problems which pre- 
sented themselves in the work of the James Mackenzie 
Institute. After the death of Sir James Mackenzie 
the Institute found in Waterston a staunch and able 
leader, while as one of its research workers he con- 
ducted experiments on himself in order to elucidate 
the mechanism of pain—a contribution of the highest 
value. 

To those who were associated with him in his work 
his distinctive personality and influence were a 
source of continual interest, encouragement and 
stimulus, and to junior members of his staff he was 
invariably courteous and never too busy to listen to 
their problems and to help them by advice. 

He was not only a diligent member of many of the 
committees which are necessary in a university, but 
also gave valuable service as a member of the Council 
of St. Leonards and St. Katherines Schools, and 
since 1939 he had been a member of the Town Council 
of St. Andrews. 

He enjoyed social occasions and in the pursuit of 
his favourite recreation golf, he played many keen 
matches in the Royal and Ancient Competitions. 
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Few knew the anatomy of the golf swing better than 
he did and to the end his short game lost none of 
its accuracy. 


Many have sorrowfully paid tribute to the memory 
of one who will be much missed. D. R. Dow. 


Prof. P. A. Hillhouse 


WHEN one looks back on the career and life 
of Prof. Hillhouse, formerly professor of naval 
architecture in the University of Glasgow, who died 
on September 28, at the age of seventy-three, one 
cannot but realize that his success was due to thie 
combination of great ability in his chosen profession 
of naval architecture and his personal charm. 

As naval architect to the Fairfield Company he 
was responsible for the design of many famous 
vessels, but probably the Canadian Pacific Empress 
liners will be for a long time remembered as repre- 
senting his most notable achievements. To appreciate 
fully his gifts as a designer one had to work with 
him. Always ready to investigate the most exacting 
conditions set down by the shipowners, he was never 
led into adopting a doubtful policy ; no one could 
have carried out all the preliminary design work 
with greater care, and one always felt that, once his 
decision was made, it was the best possible. 

The inevitable discussions that sometimes occur 
between owners and builders found him quite un- 
perturbed, and his calmness and cheerful good 
humour never deserted him. He was rightly con- 
sidered an authority on the launching of ships, but, 
as in all else, he did not think himself to have better 
ideas than others. 

On the powering of ships he had no superior, and 
he had a remarkable gift for making the fullest 
practical use of the published work of those engaged 
in model experiment tanks. In fact, he had no equal 
in mastering quickly the essential points of any 
available information. 

As professor of naval architecture in the University 
of Glasgow, a position he held for twenty-one years, 
Prof. Hillhouse’s lectures covered a very wide range. 
Some of his less competent students may possibly 
have found it difficult to keep pace with him, but his 
kind and understanding nature made him tolerant, 
and he was regarded with affection by all who passed 
through his classes. 

Prof. Hillhouse would have made a first-class con- 
sultant, had he chosen to set "p in practice. The 
legal cases in which he figured as technical adviser 
were brilliantly conducted, as he possessed the clear 
vision so necessary in this particular class of work. 

To those of us who were fortunate enough to know 
Prof. Hillhouse and his work, his death came as 4 
severe blow, but no one of us can fail to have profited 
by knowing him and his methods. 


WE regret to announce the following deaths : 


Flight-Lieut. A. N. David, of the Indian Forest 
Service, on October 16, aged fifty-three (on active 
service). 

Prof. Alfred Hettner, formerly professor of geo- 
graphy in the University of Heidelberg. 

Prof. G. H. Ling, formerly professor of mathematics 
in the University of Saskatchewan, aged sixty-eight. 

Prof. K. N. Moss, O.B.E., professor of coal and 
metal mining in the University of Birmingham, on 
October 20. aged fifty-one. 
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NEWS and VIEWS 


General Smuts and a New World Order 


Ir would be out of place to attempt to assess here 
the value of the address to members of both Houses 
of Parliament which was delivered on October 21 by 
General Smuts. Suffice it to put on record that he 
rveyed the war situation, paying a tribute to the 
people of Great Britain, but for whose exertions from 
039 onwards “‘this world of ours might have been 
lost for a thousand years, and another dark age might 
have settled down on the spirit of man’’, This survey 
led him to a consideration of the real nature of the 
present struggle as a deadly conflict for the rights 
and liberties of the individual and for the ideals of 
man’s ethical and spiritual life. He concluded with 
some thoughts on the future and on the social and 
international order at which we are aiming. Our 
ideas on this subject at the close of the War of 1914-18 
were much too vague and the concept of a League 
of Nations too ambitious. This time we have accepted 
the name of “‘the United Nations’, which, if more 
moderate in outlook, seems more promising of prac- 
tical effect. The Atlantic Charter also marks an 
important step forward in the international ordering 
of the world. Certain broad principles of social policy 
have also been agreed upon, and the Mutual Aid 
Agreement between the United Nations provides the 
beginning of international assistance of nations in 
need. In this field much of the work and the machin- 
ery of the League of Nations is still of value. 

General Smuts summed up his view of the future 
in words which cannot be bettered : ‘“We are passing 
beyond the ordinary politics and political shibboleths. 
. . . Without feeding on illusions, without nursing 
the impossible, there is yet much in the common life 
of the people which can be remedied, much unneces- 
sary inequality and privilege to be levelled away, 
much commonsense opportunity to be erected as the 
common birthright and public atmosphere for all to 
enjoy as of right. Health, housing, education, decent 
social amenities, provision against avoidable in- 
securities—all these simple goods and much more can 
be provided for all, and thus a common higher level 
of life be achieved for all. As between the nations, 
a new spirit of human solidarity can be cultivated, 
and economic conditions can be built up which will 
strike at the root causes of war, and thus lay deeper 
foundations for world peace. With honesty and 
sincerity on our part it is possible to make basic 
reforms both for national and international life which 
will give mankind a new chance of survival and of 
progress. Let this programme, by no means too 
ambitious, be our task, and let us now already, even 
in the midst of war, begin to prepare for it. And may 
Heaven’s blessing rest on our work in war and in 
peace.” 


8s 


s 


Rutherford Memorial Lecture of the Physical Society 


lr is altogether fitting that we should praise 
farmous men, and should hold in memory those whose 
labours have been directed to great and unselfish 
ends, and who have attained results which will serve 
as a beacon to future ages. It is difficult for his 


contemporaries accurately to assess the contributions 
to knowledge of a lately lost leader—we stand too 
near his achievements to see them as clearly as we 
would—but there are few judgments more likely to 
stand the test of time than that which puts the name 
of Rutherford alongside those of Newton and of 
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Faraday. His insight, his simplicity and directness 
of mind, his almost uncanny instinct for securing the 
right line of advance and refusing to be diverted 
along side-tracks, his power of attaining epoch- 
making results by relatively simple means—all these 
are qualities which rank him with the great dis- 
coverers. 

The Physical Society is to be congratulated on its 
decision to found a biennial Rutherford Memorial 
Lecture, and it is by a peculiarly happy chance that 
the date for the delivery of the first Lecture should 
fall in the year of, indeed within a few weeks of, the 
day of the tercentenary anniversary of Newton's 
birth. The Lecture will be delivered by Prof. H. R. 
Robinson, professor of physics in the University of 
London (Queen Mary College), in the lecture theatre 
of the Science Museum on November 6, at 4.30 p.m., 
and will deal with Rutherford’s life and work to the 
end of the Manchester period. Three outstanding 
events in Rutherford’s scientific career fall within 
this time—two belong to the Manchester years—and 
there are few better fitted, by knowledge and 
sympathy, to give an address which shall be worthy 
alike of the subject and the occasion than is Prof. 
Robinson. 


Chemotherapy and Tuberculosis 


Not the least of the late Sir Walter Fletcher's 
services to medical research was his wise encourage- 
ment of research in chemotherapy. His prescience has 
been fully justified by the notable advances made in 
that subject in recent years. The conquest of a disease 
in former days was of epoch-making significance. The 
world rang with the triumphs of Ehrlich when he 
prepared ‘606’. Yet within a few years puerperal 
fever, gonorrhcea, cerebro-spinal fever with a mor- 
tality of 50-80 per cent, lobar pneumonia and the 
streptococcal infections have been shorn of their 
former terrors by the timely use of drugs of the 
sulphanilamide group. The medical profession and 
the general public have received these boons of the 
research laboratory gratefully, it is true, but with 
extraordinary composure, when it is remembered what 
a heavy toll these diseases took in the past and how 
many years were spent in therapeutic investigations 
upon them. Humanity is perhaps dazzled by the 
successes achieved, too dazzled to pay the due meed 
of recognition to the pioneers of this work. 

It is possible that the long-wished-for remedy for 
tuberculosis may eventually come through chemo- 
therapy. Recently, ‘Promin’, the didextrose sulphon- 
ate of diaminodiphenyl sulphone, a member of the 
sulphonamide group, has been found by Feldman and 
Hinshaw at Rochester, U.S.A., to be active against 
the tubercle bacillus both in vitro and in vivo. Prof. 
W. H. Tytler, of the Welsh National School of 
Medicine, Cardiff, has made some experimental 
studies with ‘Promin’ (Thirtieth Annual Report 
for the year ended 3lst March, 1942, of the King 
Edward VII Welsh National Memorial Association. 
Report of the Director of Research. Pp. 46). His 
results so far show that it is the most effective 
chemotherapeutic agent for the tuberculous guinea 
pig yet tested. Unfortunately, the toxicity of the 
drug in the high continued dosage necessary has 
hitherto prevented its full therapeutic application 
to human beings, although in local application 
to superficial tuberculous lesions it is efficacious. 
This objection may eventually be overcome, possibly 
by combining the administration of the drug with 
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that of an antigenic serum or by other modifications 
of its toxic properties. At all events the discovery 
of this drug represents an important advance and 
may be the prelude to greater things. 


War-time Lessons for Peace-time Health 


Tue Minister of Health, Mr. Ernest Brown, speaking 
at a meeting of the Cambridge University Medical 
Society on October 21, said that the operation of war- 
time services is providing a background against which 
the Ministry is working out ideas for future develop- 
ments in public health. As regards the Emergency 
Hospital Service, Mr. Brown said that the old con- 
ception of independent general hospitals to serve all 
purposes has gradually been replaced by a more 
co-operative scheme in which different hospitals in 
an inter-dependent group have special centres for 
different purposes. Problems of the necessary 
financial arrangements, including the functions of 
hospital contributory schemes, of the precise place 
in the schemes of the local authorities, of what 
central control will be necessary in a hospital area 
ineluding the districts of several local authorities, 
and similar details, remain to be worked out in detail. 

Referring to the Ministry’s plans to introduce mass 
miniature radiography to discover cases of incipient 
tuberculosis, Mr. isrown said that a technical com- 
mittee is preparing advice for the tuberculosis 
authorities, to which the machines now on order will 
he supplied, on how the sets can be used to the best 
advantage. This committee is also making arrange- 
ments to train teams to work the sets and considering 
proposals for recording results of examinations. The 
procedure will be to take miniature chest radiograms 
of a section of the population. It is expected that 
about 4 in every 100 will show abnormalities on 
the miniature film, and a full-sized chest radiogram 
will be taken of these and a clinical examination made. 
Thus the early case is found and treatment can be 
begun under the best conditions for success. Though 
the technique of me s radiography should prove a 
valuable new weapon for the fight against tuber- 
culosis, it is not a panacea; it does not supersede 
the established technique but rather permits its 
wider and more hopeful application. 


Food Value of the Potato 

CONTINUED success in safeguarding the essential 
food supply of Great Britain must largely depend on 
our ability to use still more home-grown foods, par- 
ticularly potatoes, in place of imported energy foods. 
On a calorie basis, each four tons of home-grown 
potatoes used in Great Britain releases the shipping 
space otherwise occupied by a ton of wheat. Further, 
potatoes yield 50 per cent more calories per acre than 
wheat, despite the greater water content of the former 
crop (78 per cent against 38 per cent for bread). The 
components for which potatoes are nutritionally 
notable are iron, vitamin C and the vitamins of the 
B-complex. One pound of potatoes provides 330 
calories, equivalent to 5 oz. of National bread or 
11 per cent of the day’s requirement for a moderately 
active man ; 3 mgm. of iron, 25 per cent of the day’s 
requirement and equivalent to that of two eggs ; 
100 1.0, of vitamin b,, 20 per cent of the requirement 
and equivalent to that of 5 oz. of bread. One pound 
of freshly lifted potatoes contains 135 mgm. of 


vitamin C, which is almost twice the day’s needs ; 
the average C content of potatoes makes a pound 
equivalent to 3 oz. of orange juice. 


Potatoes are rich 
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in factors of the vitamin B-complex ; 1 Ib. is equiva- 
lent to $ pint of milk or 11 per cent of the day’s needs 
of riboflavin ; to 4 oz. of meat or 36 per cent of the 
requirement of niacin or nicotinic acid. A pound of 
potatoes also probably contains as much vitamin }h;, 
and folic acid as | lb. of National bread, and as muc!; 
pantothenic acid as one pint of milk. 


The following table shows the average con 
position of potatoes : 
Moisture 78% 
Protein 13% 
Carbohydrate 16°2% 
Calories .... 70 per 100 gm. 
Calcium 8s ingm. o 98 op 
[ron o7 Fo 
Vitamin B, 40 1.0. a 
Vitamin C 9 mgm. eo 
freshly lifted 30. Cs, oo 8p oe 
before Xmas 12 a eo 9 f° 
after Xmas . S ww o pos 
Riboflavin O77 ,, o> 9 oe 
Nicotinic acid 1-4 o - oo » 
Vitamin B, O-l6 ,, oo 0 9 
Pantothenic acid 0-3 et eo -. 8 tentative valu: 
Folie acid 0-12 ,, ”» 9 


At the present time the amount of potatoes pur- 
chased per head per day is less than 1 lb. This 
represents less than 13 oz. of edible potato. in 
Germany and in Ireland, more than 2 Ib. a day are 
eaten as a national average. 


Farming in Great Britain 


“War Farming and After’? was the title chosen 
by Lord Cornwallis for a paper to the Farmers’ Club 
at the centenary meeting held in London on October 
6. Using the first-hand knowledge gained as chairman 
of the Kent Agricultural Executive Committee, Lord 
Cornwallis outlined the problem facing British farming 
at the outbreak of war and showed how an ill-prepared 
and impoverished agriculture has risen to the occasion 
and achieved the remarkable result of 5 million acres 
gained for the plough in three years. Not only has 
this area been converted from grass or waste into 
arable, but also the standard of farming has been 
improved, and “the lovely land of England is begin- 
ning to look as if someone cared for it’. The gain 
of human food has not been secured at the cost of the 
vitally important milk supply, for the dairy herds 
have been maintained in a remarkable manner, 
largely on home-grown foods. The organization that 
has brought this about—the county executive com- 
mittees, their technical advisers, and all who worked 
on the land—has done a great service to Great 
Britain, and there is every indication that progress 
will continue. With farming on its feet and pulling 
its weight, all connected with the land have their 
minds fixed on the future of the industry after the 
present emergency has passed. The Government is 
pledged to maintain the stability of home farming 
until a permanent post-war policy can be put in 
action. This, as Lord Cornwallis said, implies a 
measure of control and the insistence on a certain 
standard of efficiency. 


Earthquakes in Guatemala 


THE United States Coast and Geodetic Survey in 
co-operation with Science Service and the Jesuit 
Seismological Association, on a basis of instrumental 
reports from 23 seismographic observatories, has 
determined the epicentres of recent earthquakes in 
Central America. The first was on August 6, 1942, 
at 23h. 37m. vu.T., and the second on August 8, 1942. 
Both had epicentres near latitude 14-4° N., longitude 
90-9° W., which is to the south-west of Antigua. 
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The first earthquake had a depth probably greater 
thun normal, and the second was an aftershock of 
th first. Both shocks happened in an acknowledged 
seismie zone. 


Exhibitions of Photography in Science and Industry 


(HE Association of Scientific Workers is arranging 
an exhibition, “Photography in Science and Industry”, 
to be held during November in the rooms of the 
Reval Photographic Society at 16 Princes Gate, 
London, S.W.7. The exhibition will be opened by 
Sir Robert Watson Watt, president of the Association, 
under the chairmanship of Mr. D. McMaster, president 
of the Royal Photographic Society, on October 31 
at 3 p.m. The field covered by the exhibits will be 
wide and have particular reference to the war effort, 
including work on machine movement analysis, 
radiography of castings, etc., mapping and surveying, 
mass examination for tuberculosis, crystallography, 
astronomy, nuclear physics, template making, etc. 
Exhibitors include the Ministry of Information, 
technical branches of the three Services, individual 
technicians and the large photographic firms. During 
the last decade a number of specialized photographic 
techniques of application to industrial problems have 
been developed, but although the results, published 
in technical journals, have become familiar to many 
workers, the number of people employing photo- 
graphy as an industrial tool is still small. It is hoped 
that the Exhibition will do much to familiarize 
engineers, scientific workers, medical men and others 
with the methods used by specialists, and suggest 
their use as a direct contribution to the war effort 
in fields other than those illustrated. During the 
course of the exhibition, lectures will be given on 
various applications of photography; the Royal 
Photographic Society is arranging a symposium on 
industrial radiography to be held on November 21 
at 2.30 p.m., and the Society’s Hurter and Drilfield 
Memorial Lecture will be delivered by Dr. 5. O. 
Rawling on “‘Sensitometry since Hurter and Driffield”’, 
on November 28 at 3 p.m. 

An exhibition of photographs and apparatus 
showing “‘Photography’s Part in the War” will be 
opened by the Right Hon. Lord Brabazon of Tara, 
at Kodak House, Kingsway, W.C.2, on Novem- 
ber 3. The exhibition will be open to the public at 
2 p.m. on that day, and on weekdays 9.30—5.30, 
Saturdays 9.30-12.30, for three weeks. Admission is 
free. Among the subjects illustrated are aerial 
reconnaissance, applications of photomicrography, 
high-speed photography, slow-motion cinemato- 
graphy, industrial radiography, photo-elastic analysis, 
mass radiography against tuberculosis, and the pro- 
duction of Airgraph letters. 


Exhibition of Soviet Life in War and Peace 


SovieT medicine and health services will be 
strongly featured in the National Exhibition of 
Soviet Life in War and Peace which will be held at 
the Wallace Collection, Hertford House, London, 
W.!, during November 8-22. Ten national organiza- 
tious, in addition to the Ministry of Information, 
have eo-operated in the production of the Exhibition, 
which will be opened by M. Maisky, the Soviet 
Ambassador, and Sir Edwin Lutyens, the president 
of the Royal Academy. It is designed to give a 
comprehensive picture of the life of the Soviet 
people from 1917 onwards. The great achievements 
which have been made will be recorded, and there 
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will be displays of Soviet costumes, books, pottery, 
etc. In dramatic contrast to the sections devoted to 
peace-time developments will be those illustrating 
the epic feats and tremendous sacrifices made by our 
Russians. There will be daily film shows, music 
recitals and lectures. Among thos» contributing to 
the programmes are Prof. A. V. Hill, Dr. Joan 
MeMichael, Dr. Walton, Profs. H. Levy and C. H. 
Reilly. Full details can be obtained from the 
Secretary, 150 Premier House, Southampton Row, 
W.C.1. 


Chemical Society Research Fund 


HiTHERTO, the Research Fund Committee of the 
Chemical Society has met in December of each year 
to consider applications for grants from the Research 
Fund. In view of present conditions, however, the 
Council has decided that for the present, applications 
for grants shall be considered as and when received. 
Forms of application for grants are obtainable from 
the General Secretary. All those who have received 
grants, accounts of which have not been closed, are 
reminded that reports should be sent to the General 
Secretary not later than Monday, November 16. 


The Night Sky in November 


NEw moon occurs on November 8d. 15h. 19m. v.T., 


and full moon on November 22d. 20h. 24m. Con- 
junctions during the month are as follows: Nov. 


7d. 13h., Mercury in conjunction with the moon, 
Mercury 3°S.; Nov. 10d. 10h., Mercury in conjunc- 
tion with Mars, Mercury 1-1°N.; Nov. 23d. 15h., 
Saturn in conjunction with the moon, Saturn 3° N. ; 
Nov. 27d. 12h., Jupiter in conjunction with the 
moon, Jupiter 3° N. Occultations of stars brighter 
than mag. 6 are given below : 

d. h. m. 

Nov. 14 20 38-1 

» 16 21 19-7 

» 17 22 59-2 

» 18 00 36-2 

»» 20 O1 30% 


29 Capricorni 
83 Aquarii m 
27 Piscium 
29 Piscium 
» Piscium 

Mercury can be observed in the morning at the 
beginning of the month. Venus and Mars are too 
near the sun to be favourably observed. Jupiter can 
be observed soon after 10 p.m. and Saturn shortly 
after sunset. The Leonid meteor shower is due on 
Nov. 13-14, the radiant point being at R.A. 10h., 
Dec. + 22°, and the Andromedes on Nov. 18—24 ; the 
radiant is near R.A. lh. 40m., Dec. +43° about the 
middle of this period, west of y Andromed, but 
neither of these showers which were once quite con- 
spicuous displays has shown much activity in recent 
years. 


Royal Society of Edinburgh: New Officers 


At the annual meeting of the Royal Society of 
Edinburgh held on October 26, the following officers 
were elected: President: Prof. E. T. Whittaker ; 
General Secretary: Prof. James P. Kendall; Secre- 
taries to Ordinary Meetings: Prof. R. J. D. Graham 
and Prof. W. M. H. Greaves ; T'reasurer: Sir Ernest 
Maclagan Wedderburn; Curator of Library and 
Museum: Dr. John E. Mackenzie; Councillors : 
Prof. Edward Hindle, Prof. J. R. Matthews, Sir 
Arthur Olver, Dr. David Russell, Dr. Robert Camp- 
bell, the Right Hon. Lord Cooper, Prof. E. W. H. 
Cruickshank, Sir J. Donald Pollock, Mr. Stanley 
Cursiter, Dr. Douglas Guthrie, Prof. J. W. Heslop 
Harrison, Mr. Andrew W. Young. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Frictional Properties of Bearing Metals 


Most bearing alloys consist of a matrix of a soft 
metal in which are distributed uniformly small 
crystals of a harder metal. Such a structure has been 
found by long experience to possess the most satis- 
factory mechanical, frictional, and low-wearing pro- 
perties. It is usually supposed that the hard con- 
stituent carries the load, while the soft matrix serves 
to distribute the pressure uniformly and to embed 
abrasive particles in the lubricant’. The hard phase 
also stands out in relief from the soft phase at room 
temperature, and such a surface of minute hills and 
valleys is often said to possess desirable lubricating 
qualities. On account of the higher thermal expansion 
of the softer constituent, Kyropoulos*® states that the 
latter is able to take the load at higher temperatures, 
that is, under running conditions. On the other hand, 
the opinion has been expressed* that a single soft metal 
constitutes as eflicient a bearing as the conventional 
structure of hard crystals in a soft matrix. In actual 
practice, of course, a variety of different bearing 
alloys are used depending on the conditions of sliding. 
When the conditions are severe, as at high speeds 
and high and varying loads, only certain types of 
alloy structure can be used with success, and the 
homogeneous metal is unsatisfactory. It does there- 
fore appear that a heterogeneous structure possesses 
definite advantages for bearing metals. 

Some recent frictional studies have brought to light 
the interesting result that a thin film of a soft metal on 
a backing of a harder metal gives a lower friction 
against a steel slider than for the two types of metal 
separately. The friction was measured on the Bowden- 
Leben apparatus‘ in which the frictional drag on a 
small slider, held and restrained by a bifilar sus- 
pension of high frequency, is measured while a flat 
lower surface is moved under it. Such an arrangement 
(described more fully in the original reference) enabled 
the rapid fluctuations in the friction during slow 
sliding to be followed in detail. Table | gives the 
results for a small hemispherical slider of steel, 2 mm. 
in diameter, sliding on a lower plate of copper before 
and after a thin film of a soft metal had been wiped 
out on it by hand. The friction on the soft metal 
alone is given for comparison. 

TABLE 1. 
steel hemisphere, 2 mm. in diameter. Load, 400 gm 
Speed of sliding, 0-003 to 0-006 cm. sec. 

Average coefficient 
of friction at room 
temperature (20° C.) 

0:3 to 0-7 


Upper slider: 


Lower surface 


Copper ence oe. ence 

Lead om - oun aie ome 0-4 + 0-1 
Film of lead wiped on to the copper surface 0-03 to 0-08 
Cadmium ene 0-340°1 


Film of cadmium wiped on to the copper 

surface e exe ence — _ 
Tin evs ° ome onan ome 
Film of tin wiped on to the copper surface 


0-09 + 0-005 
0-5 + 0-1 
0-15 + 0°01 


The values were usually the same at 100° C., with 
the exception of the layer of tin on copper, which 
broke through quite readily with a corresponding 
increase in the friction. On other metals the results 


were essentially similar, but if the hardness of the 
metal backing became too great, the film of soft 
metal was easily penetrated and the friction rose to 
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the value obtained on the hard metal. The lubricating 
action of the soft metal would appear to be analogous 
to that of a viscous grease in a bearing or mud on 
the road. That is, a small area of contact is achieved 
on the hard metal substrate, while the soft metal 
at the area of contact causes the adhesion and ce- 
formation resistance to be low, and, in fact, acts as a 
viscous fluid lubricant. It will be noted that the 
coetlicient of friction may become considerably lower 
than that observed for a well-established boundary 
lubricant such as oleic acid, where 1 = 0-11 for such 
surfaces. 

The influence of the thickness of the film of soft 
metal on the value of the coeilicient of friction has 
not yet been investigated in detail. The results 
obtained so far show quite clearly that the value of 
for thick films of lead on copper approaches the lead 
value, while very thin layers become easily peno 
trated to give the friction of the hard metal. Ther 
is thus a minimum friction observed for a certain 
thickness of the softer metal layer, which in the case 
of lead on copper at temperatures around 100° C, may 
become as low as p = 0-025. The values mentioned 
in Table | for lead, cadmium and tin were obtained 
for thicknesses of the soft metal produced by simply 
rubbing it over the copper surface a few times. In 
general, it was always found that the coeflicients of 
friction were in the order, lead < cadmium < tin, 
for such layers of these metals. It is clear, however, 
that differences in the lubricating elliciency for a 
particular film would depend on a number of factors, 
among which may be mentioned the film hardness, 
shear strength, degree of hardening, and __ self 
annealing and the presence of non-metallic molecular 
layers on the surface. 

Additions of a boundary lubricant reduced slightly 
the already low values of the friction of these thin 
films. Corrosive lubricants, such as oleic acid or an 
oxidized oil, actually increased the friction after a 
short time due to the removal of the film of soft 
metal by chemical attack. Although these experi- 
ments described have all been carried out at slow 
speeds of sliding, a few experiments have shown that 
thin layers of lead on copper can function as lubri- 
cants at speeds approaching those in an actual bear- 
ing. 

These results suggest that in a heterogeneous hear 
ing metal the soft phase wipes out over the hard 
phase during sliding. Under severe conditions in the 
bearing, when both the fluid and the boundary lubri 
cant films break down, this thin layer of metal may 
function as a lubricant for a brief interval until 
normal lubricating conditions are re-established. 
Experiments with a lead-copper alloy have supported 
this hypothesis. Table 2 shows the results obtained 
for an ordinary lead-copper alloy containing 24 per 


cent lead. 
TADLE 2. 


Upper slider, load, and speed as before. 





| Average coefficient 














Lower surface of friction Temperature 
Lead-copper alluy (24% Pb) 0-3 + 0°05 20° C. 
Lead-copper alloy after 50 

slides in the same track 0-08 + 0-01 100° 
The same track cooled down 

to room temperature 0-08 + 0-01 20° 
Similar results have been obtained with other 


bearing metals with the same type of structure. 
A comparison of Tables 1 and 2 shows fairly 
clearly that, although at room temperature no 
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amount of lead detectable by its lubricating action 
comes out of the alloy, at 100°C. lead is wiped out 
and considerably reduces the friction to the same 
order of magnitude as for a film of lead rubbed on to 
the copper by hand. Since the superior bearing qualities 
of lead-copper alloys become evident at high loads, 
speeds and temperatures, it seems probable that their 
good anti-seizure properties are the result of lubrica- 
tion by a thin lead film when metal to metal contact 
occurs under conditions of lubrication breakdown. 
[It is thus important that the structure of the alloy 
should be such that the lead can flow to the surface 
from underneath, and that it should not be distributed 
as isolated aggregates. The importance of the avail- 
ability of lead in lead-bronze bearing alloys has been 
emphasized by Wood and Harrison, and our experi- 
mental results confirm their expressed opinion on the 
type of structure to be aimed at in a high-duty 
hearing metal. 

Che above is a record of work carried out for the 
Department of Scientific and Industrial Research ; 
it was submitted to the Department on September 3, 
1940, but, at that date, publication seemed un- 
desirable. Copies were sent, however, to interested 
parties at that time. 

J. L. Heaton. 
J. R. Bristow. 
G. WHITTINGHAM. 
T. P. HuGues. 
Luboratory of Physical Chemistry, 
Cambridge. 
‘See, for example, Bassett, H. N., “Bearing Metals and Alloys” 

(Arnold and Co., London, 1937), Chapter 3. 

*Kyropoulos, 8., Refiner and Nat. Gas. Mfr., 19, 85 (1940). 
*Goodman, p. 81 in ref. 1. 
* Bowden, F. P., and Leben, L., Proc. Roy. Soc., A, 169, 371 (1939). 


* Evans, H. L., and Harrison, 8. T., Chem. and Ind., 58, 122 (1939). 
Wood, E,, and Harrison, 8. T., private communications. 


Electrical Properties of Polystyrene 


ue value of polystyrene and of certain other 
organic plastics as dielectrics for high-frequeney 
apparatus is well known. The power factor for 
polystyrene at frequencies of 10%-107 c./s. is of the 
order of 0-0002, a figure much lower than that for 
most insulators. 

Other properties of this material render it very 
suitable for insulating purposes, notably its low 
water absorption, and resistance to cracking. 

We have recently investigated the direct current 
conductivity of this same substance with a view to 
its use in instruments for radiological work. A 
cylindrical condenser was used for this purpose, with 
a closely fitting cap to exclude air ionized by cosmic 
rays, and the charge was observed by an electrometer 
after standing for a period of the order of 1—2 weeks. 
Great care was taken to keep the surface of the 
insulator clean and dry. 

The result found for an average sample of poly- 
styrene was a specific resistance of 3 x 10%. Surface 
leakage could not be eliminated completely, and this 
figure is, therefore, a lower limit. It is, however, 
1,000—10,000 times the values that have been 
published from time to time, and greatly in excess 
of the value for ordinary insulators, such as glass, 
ehonite, ete. 

\Vhen X-rays are passed through the substance its 
resistance falls ; the amount of fall depends on the 
intensity and the duration of the radiation, but may 
be by a factor of 10* or more. Moreover, it has been 
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found that the conductivity so induced lingers for a 
very considerable time after the X-rays have been 
cut off. The accompanying curve shows the effect 
during a period of 80 hours following a brief exposure. 
At the end of this time the material is still far from 
back to its original state. 

These qualities of a material now used widely for 
electrical work are likely to become of increasing 
importance. It is the purpose of this note simply to 
record the results, but it is clear that they are of 
decided physical significance, and their full inter- 
pretation in terms of the structure of the material is 
likely to be of great interest. 

I am indebted to Dr. J. E. Roberts for introducing 
this valuable material to radiological work. 

F. T. FARMER. 

Barnato Joel Laboratories, 

Middlesex Hospital, 
London, W.1. 
Oct. 7. 


Influence of Water Vapour on Flame Gas 
Temperatures 


THE influence of water vapour upon the combustion 
of carbon monoxide is well known, but its influence 
upon the combustion of hydrogen is not so well 
known. 

It has been shown that flame gases resulting from 
closed-vessel explosions of moist mixtures of hydrogen 
and air contain less latent energy than those resulting 
from explosions of dry mixtures'. We have just 
completed a series of temperature measurements in 
the flame gases from moist and dry hydrogen - air 
mixtures which show that this is so also in the case of 
open flames. These measurements, which were 
recorded by means of thin quartz-covered platinum 
wires, are shown in the accompanying figure. It will 
be seen that for any given hydrogen content the 
moist flame gas temperature is 40-50° C. higher than 
the dry flame gas temperature, and this in spite of 
the fact that the calculated temperature for the 
moist mixture is about 15° C. lower than that for the 
dry mixture. 

David and Pugh previously reported that the 
temperature attained by an uncoated platinum- 
rhodium wire immersed in carbon monoxide flame 
gases was higher when the mixtures were moist than 
when dry*. As it is now known that an abnormal 
amount of dissociation obtains in flame gases and 
that the dissociated gases combine on a platinum 
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surface®, it was thought desirable to repeat these 


experiments using quartz-covered wires. The results, 
however, were very similar in that they showed 
similar temperature differences for moist and dry 
mixtures, 

It will be remembered that, in the determining of 
lame-gas temperatures by the sodium line reversal 
method, water vapour is usually introduced into the 
inflammable mixture along with the sodium salt. 
For this and other reasons' we regard the sodium 
method as unreliable. 

W. T. Davin. 

Engineering Department, J. MANN. 

University, Leeds. 
Oct. 9. 
* David and Leah, Phil. Mag., 18, 311 (1934), and David, Proc. Inst. 

Mech. Eng. (in the press). 

* NATURE, 140, 1098 (1937). 
* NATURE, 145, 896 (1940). 
* Engineer, 172, 186 (1941). 


Intravenous Glucose Tolerance Curve 


In the usual intravenous glucose tolerance test, the 
hlood-sugar is measured at intervals after a single 
rapid (2-3 min.) injection of glucose, and plotted 
against the time, as in the accompanying diagram. 
The resulting curve has hitherto been called hyper- 
bolic, parabolic, and so on ; but on plotting the data 
of some 35 tests on psychotic patients (performed in 
collaboration with Dr. D. Russell Davis, to whom 
grateful acknowledgement is made), I find that the 
points are closely fitted over all, or nearly all, the 
time period 5-90 min. by an exponential curve of 
the form 

Y = Yo of x, a we oe (1) 
where y is the blood-sugar, ¢ the time measured from 
the mid-time of the injection, and y,, B and k are 
constant for any particular test. Equation 1 applies 
also to numerous tests taken from the literature’. 
For example, the diagram is based on a test by 
Jérgensen'; the circles represent the experimental 
values, while the solid curve represents equation 1 with 
the following values for the constants: ¥Y, = 30 and 
B 300 (mgm. per 100 ml.), k = 0-0214 (min.~'). 
The fit of the curve is even better in many of our 
own tests, but none extended beyond 90 minutes. 
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During the first 5 minutes or so, y falls much more 
quickly than equation | allows (y was greater tha 
385 at 14 min. in the test illustrated). Immediate! 
after the injection, glucose diffuses rapidly out of thie 
blood-stream*; and it is now suggested that wh 
equation 1 begins to apply, the glucose concentrations 
in plasma and extravascular fluid have become 
roughly equalized. If this be so, and the glucose 
distribute itself evenly through a volume Vg of body 
fluid, then as a rough estimate 


1 


= a 


Veg = G/(q—yp), - 2) 
where @ is the amount of glucose injected, yp is the 
pre-injection blood-sugar, and 7 the value of y given 
by equation | when ¢ = 0 (see diagram). I have 
calculated Vg for a number of tests, and found it to 
be correlated with the surface area (A) and the bod 

weight (W) of the subjects. Mean values of Vg A 
and V@g/W are given below for three groups of su!)- 


jects: I, psychotic; Il, normal (? children—tests 
by Crawford'); ILI, normal adult (tests by Lozner 
et al.*), 
No. of Mean Va'A Mean Ve W 
subjects (1. m.*) (ml./100 gm.) 
I 12 7°15 21°3 
Il 9 -- 19-4 
iT 15 6-94 19-3 
Mean V#'A Mean Vr W 
IV 31 7-15 18°8 


For comparison, row IV shows the result of some 
recent determinations* of the thiocyanate distribution 
volume as calculated by the uncorrected formula‘ 
(V7). This is believed roughly to represent the extra- 
cellular fluid‘»* together with red cell water. The 
table suggests that Vg is of the same order as |'7, 
namely, about 20 ml. for each 100 gm. of body- 
weight, not 70 ml. as for the total body water. This 
is consistent with the hypothesis that, after intra- 
venous injection, glucose diffuses rapidly into the 
extracellular fluid and red cells. That there should 
be a low or negligible concentration inside the tissue 
cells is reasonable: at least, this contention is sup- 
ported hy sugar analyses in the muscle of the cat® and 
rat’. Also, from infusion experiments on the evis- 
cerated cat, Burn and Dale* concluded that glucose 
spreads through about 17 ml. of fluid per 100 gm. 
hody-weight. 

If it can now be assumed that when equation | is 
obeyed, plasma- and extracellular fluid-glucose are 
in equilibrium, then the rate of fall of blood-sugar 
(—dy/dt) will be proportional to the rate of removal 
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of glucose by the tissues. The latter will then bear 
a linear relationship to the blood-sugar, since, on 
differentiating (1), 

— dy/dt ky i + > » «>, «ee 
This interpretation of equation 1 is in accord with 
finding that the rate of utilization of glucose by 
rahepatic tissue of the cat increases linearly with 
th: blood-sugar*®. Indeed, if the penetration of glucose 
into the cell involves an “active process’’* which limits 
he rate of utilization, equation 3 might be a reflexion 
of the kinetics of this process. 

t is remarkable that the many influences, including 
at) inereased insulin secretion!®, to which the blood- 
suvar is subject, should not distort the curve. Equa- 
ti 1 is even obeyed during part of the ‘hypo- 
glyewmice phase’ (see diagram). In the end, however, 
the regulating mechanisms’® come into play, and the 
blood-sugar begins to rise. 

(his work is being continued, and I hope to report 
detail elsewhere. 


G. D. GREVILLE. 
itunwell Hospital, 
Near Wickford, 
Essex. 
Oct. 1. 
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Vitamin C from Green Tomatoes 


Loss of vitamin C by mincing a natural product 
and thus setting free ascorbic acid oxidase has been 
shown to occur in orange peel (Lampitt and Baker’), 
and in cabbage and swedes (Pyke* ; Lampitt, Baker 
al Parkinson*), Experiments in this laboratory 
have shown that the destruction of the vitamin is 
especially rapid in green plant tissue (for example, 
Ss per cent loss in 1 minute in shredded lettuce). 
We, therefore, thought it of interest to compare the 
rate of loss of the vitamin in green and in red 
tomatoes, 
he results summarized in the accompanying table 
show that when tomatoes are pulped, as would occur 
in mineing for the preparation of chutney, 92 per 
cent of the vitamin may be destroyed in 7 minutes 
in green tomatoes, whereas in ripe red tomatoes 
only 27 per cent is lost. Pyke’s results on the impor- 
tance of avoiding too fine a state of subdivision of 
green vegetables have been confirmed. Unripe 
tomatoes chopped into medium-sized pieces lost 
only 18 per cent on standing overnight, while similar 
tomatoes coarsely sliced lost only 11 per cent in the 
sume period. Pulped green tomatoes put imme- 


diately into vinegar diluted 1 in 10 with water lost 
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EFFECT OF DIFFERENT TREATMENTS USED IN PREPARATION OF 
CHUTNEY ON VITAMIN C CONTENT OF UNRIPE AND RIPE TOMATOES. 


} Unripe Ripe 
Time Pulped Chopped Coarsely sliced Pulped 
(min.) 

1 so 

2 72, 74 

; o4 
rl 8 73 
12 - 71 
15 y 
174 - 67 
su 6 
60 yO. oO 

(hours) 

» ” 
20 2 av 10 


20 20" 

Results quoted as percentage of initial value, as determined in 
replicate portions of same tomatoes by 2:6 dichloroindophenol 
titration. 

Result marked * obtained on pulped tomato added within 1 minute 
of pulping to vinegar diluted 1 in 10. Allowance has been made for the 
loss (about 11 per cent) of vitamin C during the minute recuired for 
pulping. 

The table is compiled from results obtained on a number of different 
tomatoes tested at different times. In two instances two different 
tomatoes were tested for the same period of time, the results being 
given separately (thus, 72 and 74). 


80 per cent on standing overnight. The pH of the 
pulp in the diluted vinegar determined on the glass 
electrode was 3-7. The pH of ripe tomato juice is 
usually below 4-5 and that of the flesh is below 5. In 
unripe tomatoes the pH of the juice and flesh may 
be much less acid or even slightly alkaline. The pH 
of the skin appears to remain alkaline throughout 
ripening. The oxidizing enzymes which are probably 
responsible for the destruction of the vitamin are 
concentrated in the skin and flesh and practically 
absent from the juice. 

Experiments are being carried out on the effect of 
ripening on the vitamin C content of tomatoes. So 
far, the results indicate that the vitamin C content 
does not increase appreciably during ripening. Data 
on a number of tomatoes given in the accompanying 
graph show no significant difference between the 
average vitamin © content of ripe tomatoes (indicated 
by dots) and unripe tomatoes (indicated by 
crosses). Moreover, small tomatoes contain at 
least as high a concentration of vitamin C as large 
tomatoes. This applies even to tiny fruit weighing 
less than | gm. Experiments are also in progress on 
the effect of high concentrations of sugar such as are 
used in making chutney. Preliminary results indicate 
that these do improve the stability of the vitamin. 

The conclusions we draw from these results (which 
are to be reported in detail later) are that, to avoid 
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loss of vitamin C: (1) no tomatoes should be dis- 
carded merely because they are small or unripe ; 
(2) unripe tomatoes when being made into chutney 
should not be cut too finely, and should be put imme- 
diately into strong vinegar to which sugar should 
be added without undue delay. 
FraNK WOKES. 
Joan G. ORGAN. 
‘Ovaltine’ Research Laboratories, 
King’s Langley, Herts. 
* NATURE, 149, 271 (1942). 
* NATURE, 149, 499 (1942). 
* NATURE, 149, 697 (1942). 


Estimation of Moisture in Living Tissue 


In view of the statements made in recent letters? 
in NATURE regarding the estimation of moisture by 
distillation with an immiscible liquid, and the rela- 
tionship of such figures to those obtained by oven 
drying, the results we have obtained recently may 
be of interest. 

Comparison has been made of the apparent 
‘moisture content’ of dehydrated vegetables by 
several methods: (a) distillation with toluene 
(Dean and Stark*), (6) vacuum oven at 70°C. and 
less than 50 mm. pressure, (c) hot-air oven at 115° C., 

d (d) steam oven at 96°C. 

The results will be reported in full elsewhere, but 
in general they bear so little resemblance to each 
other as to give serious cause to doubt whether the 
figure for ‘moisture’ returned in many analyses has 
any significance unless the method is specified. The 
Dean and Stark method gave results higher than the 
vacuum oven, but lower than the hot-air oven, and 
for carrots, onions and cabbages it gave no indica- 
tion of reaching a constant figure even after thirteen 
hours distillation. Potatoes and parsnips, on the 
other hand, gave a constant figure fairly quickly. 
The loss of weight in the vacuum oven became con- 
stant in about 5—8 hours for all vegetables, the other 
ovens requiring 8-16 hours for onions, parsnips and 
potatoes, but showing little approach to constancy 
with carrots and cabbage. This latter effect appears 
to be due to changes in the structure of the plant 
materials during the heating, for they change con- 
siderably in colour in both the hot-air and steam 
ovens, although not in the vacuum oven. The stand- 
ard error of the mean was lowest in the vacuum 
oven, higher in the steam oven, and much higher 
in the hot-air oven. 

As examples of the variations found the following 
figures may he quoted. 























| ‘Moisture’ by | 
Hot-air | Steam | Vacuum | Toluene 
oven oven oven distillation | 
' (115°) (96°) (70°) 
Carrots 15-08 | 8-52 | 5-45 | 11-2 7 
Cabbage | 16-05 12-04 | 5-44 | 11-1 
| Potato (v. Factor) | 11-98 10-50 | 115 | 
J 


10°37 | 





E. G. Hatitswortsu. 
R. L. Rem. 


School of Agriculture, 
University of Sydney. 
June 29. 
8 mee. F. F., Callow, H. J., NATURE, 148, 755:(1941); Warne, L. G. C., 


* Dean and Stark, J. Ind.‘Eng..Chem., 12, 486](1920). 
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Anemotaxis in Soft-skinned Animals 


LittLe is known about the effect of wind on the 
orientation of animals on the ground. Some insects 
resting in exposed places will often head upwind’. 
The newt Triton teniatus walks in the same 
direction as an artificial air current*?. Riders and 
airmen are familiar with the fact that horses tend to 
stand with their backs to a strong wind. 

Experimenting with slugs (Agriolimax reticulatus, 
Arion subfuscus and hortensis) on a turning table, it 
was observed that after several minutes turning they 
would always bend their heads against the direction 
of the passive rotation, regardless of whether they 
were originally facing towards the centre or the peri 
phery. It was assumed that this reaction was caused 
by the air moving over one side of the body. Animals 
were then exposed on a stationary table to artificial 
air currents coming from a tube. (1) If the current 
was so gentle as to be scarcely perceptible on the 
observer’s cheeks, the tentacles of the animals, after 
an initial retraction, expanded towards the source of 
the current, the animal frequently raising its head 
from the table and testing the current with all four 
tentacles. (2) However, a strong air current coming 
from one side, best directed a little from above and 
behind, led to the contraction of the nearer tentacle 
or even the whole head, and to a subsequent sharp 
turning of the animal to face down wind. The most 
likely mechanism for both reactions depends on the 
wind bending the animal, and its tentacles in partic- 
ular’. According to the intensity of the wind, propio- 
reception of the bending force may then induce 
the positive or the negative reaction. This assumption 
is supported by the observation that a much stronger 
wind is needed to cause the bulky Limax maximus 
to turn away than is required for the smaller species. 

Similar reactions as in the slugs may be observed 
in Helix hortensis and aspersa, earthworms and 
maggots (of Calliphora, Drosophila). 

The positive anemotaxis described may be im- 
portant for the animal’s olfactory orientation. The 
negative reaction may reduce the rate of desiccation 
or lead the animal to shelter. H. Katmvs. 


Department of Biometry, 
University College, London, 
at Rothamsted Experimental Station, 
Harpenden, Herts. 
‘ Sept. 29. 


* Fraenkel and Gunn, “‘The Orientation of Animals’, pp. 258 and 200 
(Oxford, 1940); Kalmus, NATURE, 150, 405 (1942). 
* Czeloth, H., Z. vergl. Physiol., 18, 74 (1930). 


The Public Schools in Great Britain 


I sHoutp like to make a few comments upon the 
recent communication by the number of distinguished 
men of science ciscussing the Public Schools in Great 
Britain'. 

I do not know how much first-hand and up-to-date 
knowledge the signatories have of the working of the 
PublicSchools; in the course of the communication they 
lay down a number of general propositions without pro- 
ducing evidence in support of them—for example, 
that men brought up in the Public School tradition 
are “out of touch with modern social realities’’, and 
that the teaching of science under the conditions 
existing in these Schools ‘‘tends to become an esoteric 
cult, isolated from social purpose”. Those who have 
had long experience of teaching in Public Schools, 
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either boarding or day or both, will not, I think, find 
reason to agree with either of those very broad and 
unsupported statements. In one other matter too 
the signatories are definitely misinformed ; that is, 
where they say that the proposed offer of places in 
the Public Schools to boys previously trained in 
public elementary schools has been imposed upon 
the Public Schools by their financial necessities. How 
they can venture upon this statement without know- 
ledze of the finances of the Schools is not clear. I 
would simply say two things—first that a large 
number of the Public Schools are in a flourishing 
state, and have no need to make up their numbers in 
that or any other way ; and secondly, that anyone 
who is acquainted with a school balance-sheet knows 
we!l that the admission of a proportion of boys with 
pu) lie assistance would not save the finances of any 

school, if they were in at all a serious condition. 
| suggest that no good purpose is served by general 
assaults of this kind; they are mere blows in the 
air. The Public Schools have as many strong points 
and as many weak points as any other educational 
institution of human contriving; but the head- 
masters believe that the Schools have something of 
value to offer to the nation, and they are anxious 
that this offer should be made available to all British 
parents who desire to make use of it for their boys, 
irrespective of their means. We believe that we can 
render this wider service best if we are allowed to 
retain our spiritual and educational independence. 
If any or all of the signatories would like to meet 
the Committee of the Headmasters’ Conference for a 
further discussion of these or any other questions 
that may arise out of their manifesto, we should be 
delighted to make arrangements for that purpose. 
Much unnecessary misunderstanding might be avoided 
and real progress towards the common object might 
he achieved, if groundless general charges could be 
abandoned and an effort made to grasp the problem 
on the basis of facts as they are, and not vague 

suppositions. SPENCER LEESON. 

(Headmaster of Winchester College ; 
Chairman of the Headmasters’ Conference.) 
The College, Winchester. 
Sept. 20. 
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Role of Protozoa in the Activated Sludge 
Process 


THE importance of Protozoa in determining the 
condition of the sludge has been reported by a number 
of workers and, more recently, the special significance 
of Vorticella has been emphasized by Pillai’? and 
Reynoldson*. Further detailed study has revealed 
the special role of the genus Epistylis, of which not 
less than six species have been found to be actively 
associated with the installations in India. These forms 
flourish in the aeration chambers, forming fluffy 
masses attached to the sides of the aeration tanks. 

During aeration, the Epistylis, which number at 
least 16,000 per ml., get largely dispersed and thus 
come into direct contact with the colloids of the 
sewage which they collect and carry down in the 
form of floes. Experiments with isolated forms have 
shown that, in this action, the Epistylis are at least 
twice as efficient as the Vorticella and many times 
more so than all the other forms put together. 

The exact mechanism of flocculation is still some- 
what obscure. The Protozoa carry a negative charge 
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which is of the same sign as that of the colloids of 
sewage ; they do not secrete any enzyme possessing 
any marked clotting action excepting on milk. They 
have, nevertheless, a direct action on sewage colloids 
in a manner resembling, but more efficient than, that 
of chemical flocculents. 

Parallel studies with activated sludge as well as 
the equivalent suspension of mixed Epistylis (with 
the associated bacteria) have shown that the latter 
accounts for more than 70 per cent of the reduction 
in 4 hr. oxygen absorption, albuminoid and ammonia 
nitrogen observed in the former. About 80 per cent 
of the total nitrification also takes place in presence 
of Epistylis. Besides concentrating nitrogen in the 
sludge, the Epistylis cells themselves are quite rich in 
nitrogen, containing more than 8 per cent dry weight. 

Other observations may be summarized as follows : 

Prolonged aeration, especially without any inflow 
of raw sewage, leads to the steady disruption of the 
protozoan cells and even their ultimate disappear- 
ance. This condition, which is associated with the 
black or ‘burnt out’ sludge, shows that steady inflow 
of raw sewage is necessary for the development and 
active functioning of Protozoa. 

With reduced air supply, the protozoan cells tend 
to diminish in numbers. The little sludge that is left 
is not reactive and does not settle readily. It gets 
filled with gases formed by bacterial action and 
eventually floats up. The phenomenon of ‘bulking’ 
which is often noticed under such conditions can thus 
be explained. 

The reversion of the sludge observed either on 
prolonged standing or during sludge digestion is a 
drastic form of the above phenomenon, the protozoan 
cells first floating up, then getting disrupted and 
finally digested by the bacteria. 

Even under conditions of adequate aeration, the 
presence of certain other forms of life interferes with 
functioning of the Protozoa and hence the purifica- 
tion. An outstanding example of this is the invasion 


_ of the Chironomus larve*, which, under certain con- 


ditions, enter the tank in large numbers. These attack 
the Protozoa, especially those of the Epistylis sp., 
using the slimy colonies for the formation of their 
characteristic protective tubes and for their food. As 
the result of this, the functioning of the process is 
completely paralysed ; and until the larve are com- 
pletely destroyed and the plant re-started, there is 
no purification to be seen. 

Some preliminary studies on the origin of the 
Epistylis sp. have shown that they are derived from 
the soil and that, though originally present in very 
small numbers, they multiply rapidly on aeration. 
Once established in the tank, they stay on and con- 
tinue to function until they are destroyed by one or 
other of the agencies mentioned above. 

It would thus appear that the start as well as the 
efficient functioning of the activated sludge process 
is mostly dependent on Protozoa which are respon- 
sible, directly or otherwise, for not only sludge forma- 
tion but also the attendant oxidation changes. 

S. C. Puuat. 
V. SUBRAHMANYAN. 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore. 
Aug. 25. 
* Pillai, S. C., Current Sei., 10, 84 (1941). 
* Pillai, S. C., Indian Med, Gazette, 77, 118 (1942). 
* Reynoldson, T. B., NATURE, 149, 608 (1942). 
* Swaminathan, N., J. Indian Inst. Sci., 12A, 142 (1929). 





MIGRATION OF LEPIDOPTERA 


ARGE-SCALE movements of butterflies have 
long attracted attention, as when in A.p. 1100 
it was recorded, appropriately enough in a “History 
of Calamities”’, that swarms of butterflies were seen 
passing from Saxony to Bavaria. In 1508 “an 
innumerable swarme of whit butterflyes coming so 
thick as flakes of snow” was noted at Calais. It is clear 
that dense flocks, such as were common in the towns 
along the south coast of England in 1939-40, are not 
the result of modern conditions. The keen interest of 
Dr. C. B. Williams has led to much close study of 
the subject, on which an important paper has 
recently been published*. Dr. Williams claims that 
these movements are not a mere exodus from an 
area of food scarcity to a land of plenty, but a real 
migration in the sense that they are comparable with 
the familiar to and fro seasonal movements of birds. 
Evidence to this effect is particularly striking in the 
case of Danaus plexippus, the Milkweed butterfly or 
Monarch. This well-known species, of North, Central, 
and South America, occurs in different races with 
different, though overlapping, geographical distribu- 
tion. The northern and southern races undertake 
large migrations, the central one does not. The 
northern race, p. plexippus, appears to have spread 
over a large part of the globe, and is the one which 
is occasionally captured in England. Its movements 
have been closely studied in the south-eastern United 
States, and it is clear that there is a definite north- 
ward movement in the spring, the last butterflies 
leaving Florida when the mean temperature rises 
above 75° F., and arriving in the north (reaching 
well into Canada) after the mean exceeds 50° F. 
There is definite evidence of their absence from 
Florida in the summer: they begin to return with 
corresponding temperatures. 

Along the Pacific coast their behaviour has for 
some time been notorious, for their over-wintering 
sites are well known in California. The places chosen 
are dense groups of trees, preferably evergreens ; 
almost every suitable locality is favoured, and the 
butterflies congregate at the same spot year after 
year in dense masses ; these places are the termini 
of the return southward migration. The vexed 
question of whether the specimens taken in England 
have flown across the Atlantic or have travelled on 
ships cannot yet be decided. There is a record of 
several specimens caught by an officer of a ship 
outward bound from Glasgow; they were playing 
round the rigging about two or three hundred miles 
from British shores. But no records of large flights 
seen on the open sea, such as have been made for 
Pieride and the familiar Painted Lady, are to hand 
for plexippus, nor have they been recorded by light- 
house-keepers like some other migrants. Evidence of 
return migration for some other species is accumulat- 
ing and is particularly clear in the case of Dione 
vanille : good evidence is increasing for nine other 
species, including the Silver Y moth, Plusia gemma. 
Dr. Williams discusses the evolutionary difficulty of 
understanding how the instinct to migrate is per- 
petuated if outward movements occur regularly 
without return flight. It is probable that the more 
closely the question is studied the more evidence will 
come to hand of return flight, and Dr. Williams says, 
“T can still point to no butterfly in which the absence 


* Studies In the Migration of Lepidoptera. By Dr. C. B. Williams, 
Dr. G. F. Cockbill, M. E. Gibbs and J. A. Downes. 
Soc, Lond., 92, 101-283. 


Trans. Roy. Ent. 
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of a return flight has been established beyond reaso:- 
able doubt’’. 

The direction of these migratory flights is not 
primarily connected with the direction of the wind, 
for diagrams in which every recorded flight is plotted 
as an arrow head along points of the compass show 
little correlation with prevailing wind. It is con- 
cluded that the orientation of individuals flying in a 
cross-wind shows that they do appreciate, and allow 
for, wind direction, but there is no evidence that the 
wind determines the direction of any migratory 
flight. Nor can the direction be associated with the 
position of the sun: ‘When one has seen a migration 
continue steadily in one almost compass-true direc- 
tion for several weeks on end, at all times of the day 
and in all weathers except perhaps heavy rain, it is 
difficult to believe that the direction of the sun’s rays 
can have any importance.” Very remarkable is an 
observation from Lake Ontario: a flight of /. 
plexippus was seen by an observer, fishing in Port 
Bay, @ narrow southward arm of the lake. The butter- 
flies were going south but at a short distance south 
of the observer they made a sharp left turn, crossed 
the bay, a distance of about a quart» of a mile, then 
made a right turn and headed south again. 

Experiments to ascertain whether migrants appre- 
ciate, or orientate themselves in relation to, a 
magnetic field produced no evidence. It is not 
necessary, to establish the occurrence of a migration, 
that the butterflies should pass in noticeable swarms ; 
the important point is the steady passage of numbers 
in one direction. Evidence of a migration was pro- 
duced by observing about twenty butterflies passing 
in twenty minutes over a front of about one hundred 
yards. Such a movement, however, needs expert 
watching and repeated observation. It is thus quite 
possible that more evidence of return migration can 
be obtained. At the other end of the scale are snow- 
storm migrations in which the insects are too 
numerous to be counted even on a short front. In 


_ one flight of the African skipper Andronymus neander, 


it was estimated that five hundred per minute were 
crossing on a front of twenty-two yards. Attempis 
have been made to treat butterflies like migrating 
birds by marking and releasing many at a time. So 
far it has not been done on a scale large enough to 
give results, for extremely few recoveries have been 
made at any distance. Statistically, however, much 
ean be learnt from the rate of disappearance of the 
marked individuals from the place where they were 
marked. Interesting evidence that migratory move- 
ments are due to widespread factors is provided by 
a statistical study of correlation between the move- 
ments in America and Europe of the well-known 
Striped Hawk moth (Celerio lineata) and the Painted 
Lady (Vanessa cardui). It appears that there is 4 
tendency for large migrations to occur simultaneously 
in both continents. Similarly, within the British 
Isles there is some correlation between movements of 
different species of immigrants: thus Plusia gamma 
is usually abundant when Vanessa cardut is. 

The destruction of migratory butterflies on a large 
scale by birds has often been recorded, and the <lis- 
membered wings of Pieris brassice were frequently 
noted in many parts of England during 1940. 

The Insect Immigration Committee of the South- 
Eastern Union of Scientific Societies is responsible 
for the collection of evidence of movements, and 
more help is much needed. Only by the continued 
detailed study of large masses of data can many vexed 
questions be decided. G. D. HALE CARPENTER. 
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No. 3809, OCTOBER 31, 1942 


PASCAL TERCENTENARY 
CELEBRATION 


\ 1642 Blaise Pascal, a Frenchman, invented the 
I first calculating machine. The tercentenary of 
this event, which has had such a profound influence 
upon applied mathematics and physics, should 
appropriately have been celebrated this year in 
Paris. In order that the date should not pass un- 
noticed, a small committee was formed, under the 
chairmanship of Dr. L. J. Comrie, to arrange a 
commemorative luncheon followed by an exhibition 
of calculating machines. Other members of the 
committee were an eminent Frenchman of science 
now in Great Britain, Mr. W. Desborough and Mr. 
R. 5. Nilsson, a Swedish engineer. The celebration 
was held on October 19 at the Connaught Rooms, 
London. The 120 guests who atiended the luncheon 
included those who design calculating machines, 
those who make them, those who use them, and 
several members of the Fighting French, including 
an official deputation from General de Gaulle’s 
hea lquarters. 

\fter the toasts “The King’? and “La France 
Combattante’’, the chairman recalled that it was in 
the year of Galileo’s death and of Newton’s birth 
that Pascal invented the first calculating machine. 
A replica of this machine, made by Mr. Nilsson, 
stood on a table before him. Mr. Nilsson had also 
made a replica of the first English calculating machine, 
made by Samuel Morland in 1666, which was on show 
in the exhibition room. Many of those present, Dr. 
Comrie continued, would know of the great tercen- 
tenary held in Edinburgh in 1914 to commemorate 
the discovery of logarithms by Napier. Had it not 
been for the War, the French would certainly have 
held a celebration on a similar scale in honour of 
Pascal. It was found that two people present, Prof. 
T. Arnold Brown and Mr. F. E. Guy, had also attended 
the Napier tercentenary celebrations. 

Dr. Comrie next welcomed the many distinguished 
French men of science and representatives of the 
Fighting French. He mentioned particularly Mme. 
Weill, a former associate of Mme. Curie, and Prof. 
Cathala, who had travelled from Scotland for the 
occasion. The Norwegian Government and the 
Swedish Legation were also officially represented— 
a reminder of the Swedish engineers Scheutz, Odhner, 
Sundstrand, Fridén, Rudin and others, who had 
contributed to the evolution of calculating machines. 

Dr. Comrie then called on Prof. S. Chapman, 
president of the Royal Astronomical Society, to 
propose the toast ‘‘Blaise Pascal—the inventor of the 
first caleulating machine”’, saying that Prof. Chapman 
had a special claim to propose this toast, since in his 
capacity as professor of mathematics at the Imperial 
College he had been one of the pioneers in introducing 
the study of calculating machines and numerical 
methods into academic courses, and had also intro- 
duced them with conspicuous success into his own 
geophysical and other researches. Prof. Chapman’s 
address is printed on p. 508 in this issue. 

The reply was by Prof. René Cassin, Commissaire 
National & la Justice et l’Instruction Publique de la 
France Combattante. He thanked the committee, on 


behalf of the French in Great Britain, for their enter- 
prise in arranging this celebration in honour of Pascal. 
He stressed the versatility of Pascal’s genius: at 
the age of nineteen, when he invented the calculating 
machine—essentially a practical instrument—Pascal 
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was already well known in the realm of pure mathe- 
matics. His perseverance with this invention helped 
one to appreciate more fully the character of Pascal. 
He had to fight not only ill-health but also the 
ignorance of his time, for his conception far out- 
stripped the mechanical experience and ability of 
those to whom the work was entrusted. It was not 
until Pascal had made more than fifty models that 
he achieved his final design. 

The invention of the calculating machine illus- 
trated Pascal’s extraordinary creative imagination, 
allied with mathematical genius and precision, and 
tempered with critical penetration. These qualities 
were characteristic of the man throughout his life. 
Prof. Cassin spoke of Pascal’s conviction, also can- 
didly expressed in his letter to Queen Christine of 
Sweden, that learning was greater than the power of 
princes—‘Toute notre dignité consiste en la pensée. 
Travaillons done & bien penser : voila le principe de 
la Morale”. It was stimulating to remember this 
defence of liberty of thought at a time when political 
tyrants tried to turn men into machines incapable of 
thinking, forcing upon those in their power their 
fanatical ideas. The spirit of Pascal was an inspira- 
tion of those who strove to restore to France her 
freedom. 

Prof. D. R. Hartree, whose task was to propose a 
vote of thanks to the speakers, asked to be allowed 
to include Dr. Comrie in his remarks, saying that the 
success of the gathering was in great part due to his 
chairmanship. He was glad of the opportunity of 
paying his own tribute to Pascal, not only as the 
inventor of the calculating machine but also as the 
worthy representative of the spirit and genius of the 
French people. 

After the luncheon a small exhibition, which was open 
to the public, was held in an adjoining room. Various 
types of hand and electric calculating machines and 
models were shown, and demonstrators explained 
their working and applications to visitors. Two 
short lectures were given, one by Dr. Comrie on 
“Mathematical Gymnastics with Calculating Ma- 
chines”, and the other by Mr. Nilsson on ‘‘A Descrip- 
tion of Calculating Machine Mechanisms’’. 

M. E. P. 


EVOLUTION IN SOCIETY 


IR WALTER LANGDON-BROWN, in _shis 
presidential address to the British Social 
Hygiene Council on October 12, discussed ‘“The Place 
of Social Biology in the Sciences”. He indicated that 
the interdependence of all life is shown by the fact 
that at every stage of the journey, from the appar- 
ently inert mineral to the conscious intelligent being, 
the ‘laws’ governing the lower levels apply to the 
higher, though the latter also develop new laws of 
their own. The most complex plant has to obey 
the ordinary laws of chemical combination as faith- 
fully as has the soil from which it springs, but in 
addition it has acquired the capacity for building up 
food reserves by photosynthesis. Animals have ac- 
quired kinetic energy for which they are dependent 
on the potential energy of the plant, and they can 
effect, through catalysts, chemical reactions at ordin- 
ary temperatures which can only be imitated in the 
laboratory under conditions incompatible with life. 
The same holds for the progressive stages from simple 
reflex action through instinct to intelligence. At each 
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step something fresh is added to the old law. Pre- 
sumably this applies also to the still higher values of 
life. Yet though man lives by this balance of Nature, 
he is too apt to act like a bandit of the soil, convert- 
ing fertile lands into deserts. The urgency of this 
matter is at once obscured but really intensified by 
urbanization. 

Man is a gregarious animal and cannot live in isola- 
tion without dire injury to himself. Here biology and 
sociology are at one. Maudsley said “there could 
not be a greater danger to the balance of any mind 
than to be exempt from the bonds and pressure of the 
surrounding social system”. Dictators illustrate that 
truth. Sir Arthur Keith has directed attention to 
two opposing tendencies in life—one the general de- 
mand of evolution for enlargement of the unit, the 
other the species-making impulse to segregate a par- 
ticular type. The former makes for internationalism, 
the latter for nationalism. The present fanatical out- 
break is the frightened and pathological response of 
the species-making impulse faced by the imperious 
demands of evolution. The nervous system was 
developed to allow of rapid co-operation between 
the various organs of the individual, and rapid com- 
munication is essential to the co-ordination of the 
complex civilization of to-day. The present issue is 
clear-cut : Do individuals exist for the State or the 
State for individuals ? It is quite possible to win 
the war and yet to lose on that issue. 

The human unit which must be conserved is the 
family. The child must be confident of security in 
one person and that person the mother. Mother 
love was the first moral value to emerge. Father 
love came later with the longer dependence of the 
young in the higher forms of life. Children of the 
same parents differ not only innately in their genes, 
but, as Adler pointed out, in their environment accord- 


ing to their position in the family, as can be seen by 
comparing the different reactions of the eldest, the 


second and the youngest. It is inevitable that for 
good or ill what the child makes of life will largely 
depend on the family life he has experienced. The 
serious misfits are usually the products of unhappy 
homes. To quote Prof. Wood-Jones, “if we realize 
that we .. . like all creatures have a part to play 
in a cosmic process greater than any individual, then 
we are likely to take a humbler and more balanced 
view of ourselves’’. 


FORTHCOMING EVENTS 


(Meetings marked with an asterisk are open to the public) 


Saturday, October 31 

INSTITUTE OF PHYSICS (ELECTRONICS GROUP AND MIDLAND BRANCH) 
(at the College of Technology, Rugby), at 2.45 p.m.—Dr. D. Gabor : 
**Electron Optics”. 

ASSOCIATION OF SCIENTIFIC WORKERS (at the Royal Photographic 
Society, 16 Princes Gate, South Kensington, London, 8.W.7), at 
3 p.m.—Exhibition of ‘Photography in Science and Industry” (to be 
opened by Sir Robert Watson Watt, F.R.S.). 


Tuesday, November 3 

Kopak, LTp. (at Kodak House, Kingsway, London, W.C.2), at 
2 p.m.—Exhibition of “‘Photography’s Part in the War’’ (to be opened 
by the Rt. Hon. Lord Brabazon of Tara).* 

SocreTy OF CHEMICAL INDUSTRY (JOINT MEETING OF THE Foop 
GROUP WITH THE AGRICULTURE GROUP) (at the London School of 
Hygiene and Tropical Medicine, Keppel Street, London, W.C.1), at 
2.30 p.m.—Dr. G. H. Bates: ‘Increasing the Food Output of Great 
Britain”. 

Royal INSTITUTION (at 21 Albemarle Street, London, W.1), at 
3 p.m.—Sir James Jeans, O.M., F.R.S8.: “Evolution in Astronomy”, 1.* 


Wednesday, November 4 


ASSOCIATION OF SCIENTIFIC WORKERS (at the Royal Pho Phic 
Society, 16 Princes Gate, South Kensington, London, 8.W.7), at 
6.30 p.m.—Dr. D. A. Spencer: ‘Photography as a Tool”. 
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Thursday, November 5 

TOWN AND COUNTRY PLANNING ASSOCIATION (in the Lounge of 
the Y.M.C.A., Central Buildings, Great Russell Street, London, W.C.1) 
at 1.15 p.m.—Mr. G. A. Jellicoe: “Landscape Architecture and 
Planning”. 

INSTITUTION OF ELECTRICAL ENGINEERS (JOINT MEETING WITH THE 
INSTITUTION OF MECHANICAL ENGINEERS) (at Savoy Place, Victoria 
Embankment, London, W.C.2), at 5.30 p.m.—Mr. J. N. Waite: “Coal 
for Steam Raising”’. 


Friday, November 6 

PuHysicalL Society (in the Lecture Theatre of the Science Museum, 
Exhibition Road, South Kensington, London, 8.W.7), at 4.30 p.m.— 
Prof. H. R. Robinson, F.R.S.: “Rutherford, Life and Work to the 
Year 1919, with Personal Reminiscences of the Manchester Period” 
(First Rutherford Memorial Lecture). 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
5 p.m.—Prof. W. V. Mayneord: “‘The Measurement of Radiation for 
Medical Purposes”’. 

INSTITUTION OF MECHANICAL ENGINEERS (at Storey’s Gate, St. 
James's Park, London, 8.W.1), at 5.30 p.m.—Lord Dudley G. Gordon : 
“Recent Developments in Refrigeration” (Thomas Hawksley Lecture), 

ASSOCIATION OF SCIENTIFIC WORKERS (at the Royal Photographic 
Society, 16 Princes Gate, South Kensington, London, S.W.7), at 
6.30 p.m.—Mr. E. D. Eyles: “Some Applications of High-Speed 
Photography”. 


Saturday, November 7 
BIOCHEMICAL SocteTy (in the Department of Organic Chemistry, 
Imperial College of Science and Technology, South Kensington, Lon- 
don, 8.W.7), at 11 a.m.: Discussion on “The Theory and Application 
of Chromatographic Methods to Biological Problems”. 


Saturday—Sunday, November 7-8 


ASSOCIATION OF SPECIAL LIBRARIES AND INFORMATION BUREAUX 
(at the Royal Society, Burlington House, Piccadilly, W.1). 


Saturday 
At 11 a.m.: Annual General Meeting. At 12 noon: Sir Richard 
Gregory, Bart., F.R.S.: “‘International Systems and Standards”’. 


Sunday 
At 10.30 a.m.: Symposium on Microfilm. 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

LECTURER IN MECHANICAL ENGINEERING with some knowledge of 
Electrical or Automobile Engineering—The Principal, College of 
Technology and Commerce, Leicester (November 7). 

TEACHER OF MECHANICAL ENGINEERING—The Principal, Wolverton 
Technical College, Wolverton, Bucks. (November 7). 

INSTRUCTOR IN ENGINEERING WORKSHOP PRACTICE at the Llanelly 
Mining and Technical Institute—The Director of Education, Educa- 
tion Department, County Hall, The Castle, Carmarthen (November 7). 

LECTURER IN MECHANICAL ENGINEERING at the Constantine Tech- 
nical College—The Director of Education, Education Offices, Middles- 
brough (Novemb er 9). 

HEAD OF THE MINING DEPARTMENT of the Chesterfield Technical 
College—The Clerk to the Governors, Technical College, Infirmary 
Road, Chesterfield (November 9). 

A MACHINERY OFFICER, A DRAINAGE OFFICER, and AN ASSISTANT 
DRAINAGE OFFICER—The Executive Officer, Hampshire War Agri- 
cultural Executive Committee, The Castle, Winchester (November 9). 

DEMONSTRATOR IN THE CHEMISTRY DEPARTMENT of the London 
(Royal Free Hospital) School of Medicine for Women (at the Univer- 
sity College of the South West, Exeter)—The Warden and Secretary, 
Reed Hall, Streatham Drive, Exeter (November 19). 

LECTURER IN MATHEMATICS—The Principal, Stockport College for 
Further Education, Stockport. 


REPORTS and other PUBLICATIONS 


(not included in the thly Books Supplement) 


Great Britain and Ireland 


e Scientific Journal of the Royal College of Science. Vol. 12: 
ante Papers read during the Session 1941-1942 before the 
Imperial College Chemical Society, the Royal College of Science 
Mathematical and Physical Society, and contributions from the Royal 
College of Science Natural History Society. Pp. vi+158. (London: 
Royal College of Science.) Paper, 48. ; cloth, = L eal = 

cal Research Council. Special Report Series, No. : Report 
of toe Commies on Tuberculosis in War-Time. Pp. 36. (London: 
H.M. Stationery Office.) 9d. net. (710 





Other Countries 

S. rtment of Agriculture. Technical Bulletin No. 813: 
Sobskte Materials of Soils in relation to their Classification and Gen 

Fertility. By M. 8. Anderson, Mary G. Keyes and George W. Crome, 

Pp. 79. (Washington, D.C.: Government Printing Office.) 1 
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